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CH2M HILL
3011 S W Williston Road
Gainesville, FL
‘ 32608-3928
CHZM H I LL Mailing address:
'€ PO Box 147009
Gainesville, FL
32614-7009
Tel 352,335.7991

August 28, 2001

Fax 352.335.2959

Mr. David Scaturo

Division of Hazardous and Infectious Wastes

South Carolina Department of Health and
Environmental Control

Bureau of Land and Waste Management

2600 Bull Street

Columbia, SC 29201

Re:  R¥IReport Addendum (Revision 1) - AOC 619/SWMU 4, Zone F
Dear Mr. Scaturo:

Enclosed please find four sets of replacement pages which serve as Revision 1 of the RFI
Report Addendum for AOC 619/SWMU 4 in Zone F of the Charleston Naval Complex
(CNC). Below is a summary of the material enclosed with this letter:

¢ Revision pages 1-1 and 4-1, to be replaced in the Revision 0 RFI Report Addendum for
AOC 619/SWMU 4, Zone F, submitted by CH2M-Jones in June 2001.

e CH2M-Jones responses to comments concerning the Revision 0 RFI Report Addendum
for AOC 619/SWMU 4, Zone F, submitted by CH2M-Jones in June 2001, and dated
August 17, 2001.

Revision pages 1-1 and 4-1 have been amended to address the comments provided to
CH2M-]Jones concerning the Revision 0 RFI Report Addendum for AOC 619/SWMU 4,

Zone F. This report has been prepared pursuant to agreements by the CNC BRAC Cleanup
Team for completing the RCRA Corrective Action process.

The principal author of this document is Louise Palmer. Please contact her at 704/329-0072
if you have any questions or comments.

Sincerely,

CH2M HILL

Dot

Dean Williamson, P.E.

.
-

cC Rob Harrell/Navy, w/att
Gary Foster/CH2M HILL, w/att



COMMENTS AND RESPONSES ON THE RF1 REPORT ADDENDUM
FOorR AOC 619/SWMU 4, ZONEF
REVISION 0 DATED JUNE, 2001
(AUGUST 17, 2001}

Mansour Malik Comments

No comments.

Jamelle Ellis Comments

1. Section 1.0, Figure 1-2 and Secton 2.0, Figure 2-1

Two elongated structures exist southeast of Building 1824. These structures are not
currently addressed in the text of the above mentioned document. Per our conversation on
8/15/01, the structures are trailers used for some sort of temporary activity and were
inadvertantly included in the GIS and on figures in the RFI Report Addendum. In order to
clarify the administrative record, please include a statement in your Background section
addressing the temporary status of these structures. The revision may be sent via e-mail or
fax to 803-896-4002 to the attention of Jamelle H. Ellis.

CH2M-Jones Response 1:

A sentence will be inserted in Section 1.1 stating that the two structures shown southeast of
Building 1824 are temporary structures and are currently not at the site. Replacement pages
will be distributed to the project team.

2.) Section 4.1 Surface Soil p.4-1

Lines 12-13 state "...BEQs, iron and manganese concentrations do not exceed the range of
background data from combined Zones F and G..." The Department assumes that these
constituents were actually screened against two different sets of background data, one for
inorganics and the other for PAHs. In order to clarify the administrative record, please
reference individual background data sets for like constituents separately. The revision may
be sent via e-mail or fax to 803-896-4002 to the attention of Jamelle H. Ellis.

CH2M-Jones Response 2:
The referenced sentence will be revised into two sentences as requested. Replacement pages
will be distributed to the project team.

AQCE19AFIRA RESPONSES TO COMMENTS DOC 1



CH2MHILL TRANSMITTAL

To: CNC Submittals Distribution List From: Sara Vivas
Recipients

Date: June 20, 2001
Re: RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC, Revision 0 (June 2001)

We Are Sending You:

Attached Under separate cover via
Shop Drawings Documents Tracings
Prints Specifications Catalogs
Copy of letter Other:

Description

Enclosed please find additional pages that should be inserted at the end of Appendix E material
{Responses to SCOHEC Comments) for the RF1 Report Addendum for AOC 619/SWMU 4 in
Zone F of the CNC.

If material received is not as listed, please notify us at once

Remarks:

Copy To:

Louise Palmer
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Response to Reply to Comment Responses on the Draft Final Zone F
RFI Report
June 25, 1999
clarifications inserted May 4, 2001 for AOC 619 RFI Addendum

SCDHEC (Eric Cathcart) Reply to Comments
received 7 April 1999 on The Zone F Draft RCRA Facility
Investigation Report (dated 31 December 1998)
Charleston Naval Complex

SCDHEC Comment 1: Soil sample blanks for the following areas contained detectable
contaminants: SWMU 4, AOC 619, SWMU 36, AOC 620, SWMU 109, AOC 607, AOC
609, AOC 611, AOC 613, AOC 616, AOC 617, and Grid soil samples. Groundwater
blanks contained detectable contaminants for the following areas: AOC 619, AOC 620,
SWMU 109, AOC 607, AOC 609, AOC 613, GEL samples, Location 240, AOC 617, and
Grid groundwater samples. These detections were noted in the volatile, semivolatile,
and metals methods. In accordance with the Environmental Protection Agency,
Standard Operating Procedures for sample collection, trace contaminants in field, trip.
equipment, and distilled water blanks may indicate a problem with either
decontamination procedures and /or cross contamination of samples during collection
or transport. The RFI report should fully explain the existence of trace contaminants
in blanks. Please revise the text to include this/these explanation(s).

EnSafe Response 1: The Project Chemist has reviewed and evaluated the data and
compiled the findings in the following memo to the Project Team for review and
approval.

Memorandum
To: Charleston Naval Complex Project Team
From: Charlie Vernoy, EnSafe
Subject: Response to Comments on the Draft Zone F and K RFI Reports

Date: March 31, 1999

Contents of the memorandum not included. Refer to original comment letter.
SCDHEC reply:

The presence of tetrachloroethene in the field and method blanks for groundwater samples
and the Navy's suggestion that cross contamination may have occurred between samples for



Responses to SCDHEC Comments (Eric Cathcart)
Draft Final Zone F RCRA Facility Investigation Report

AOC 607 concerns the Department. The Navy should make every effort to prevent cross
contamination in future samples. Field personnel should review the procedures for sample collection
and shipment as noted in CV A Final Comprehensive Sampling and Analysis Plan dated 30 August
1994 and the EPA Region IV Environmental Compliance Branch Standard Operating Procedures
and Quality Assurance Manual.

The Navy’s explanation for the high incident of metals in the field blanks should be validated
through water quality data from the North Charleston Water System. The data report should be
submitted within ninety days of receipt of this letter.

Ensafe Response:

EnSafe will contact the City of North Charleston to inquire if such data is available and,
if so, obtain a copy for comparison to the metals detected in Zone F field blanks.

CH2M-Jones Response Clarification: Data from the City for the time period during
described sampling is not available for comparison.



SCDHEC (Johnny Tapia) Reply to Comments on The
Zone F Draft RCRA Facility Investigation Report
(dated 31 December 1998) Charleston Naval Complex

SCDHEC Comment 4:

The second paragraph of page 6.16 needs to be revised for the statements made about the
use of the highest of background values (upper or lower soil) used as the screening
alternative to SSLs. The same approach is mentioned for groundwater where the greater
of shallow or deep background concentrations is used as an screening alternative to the tap
water RBCs. Using this approach defeats the purpose of collecting two set of samples
(upper and lower) to determine background reference concentrations and is not a
conservative screening process. In addition, the same paragraph states that this approach
is proposed based only on assumptions. The Screening process should continue as
previously approved. Please revise this paragraph and consider implications throughout
the report.

EnSafe revised Response 4:

The text will be modified to clarify that only SSLs will be used for the initial fate and
transport screening. Inorganic SSL exceedances will be compared to background
concentrations for discussion purposes only. Because the migration path, soil-to-
groundwater, crosses through both soil intervals, the greater background will be used
for this comparison.

As stated in the paragraph in question on page 6.16, the lithology of the surficial aquifer
in Zone F is complex. Given the uncertainty about the interconnectedness of the
portions of the aquifer encountered in each well, groundwater results from each depth
(shallow or deep)} will be screened only against background reference values from the
corresponding depth for the final report.

SCDHEC Comment 6:

Page 7.10, “Summary of COPCs” paragraph makes the statement that “If no groundwater
impacts were identified, the current soil concentrations were considered sufficiently
protective of the underlying aquifer”. The Department does not necessarily agree with this
statement. Other factors as age of the unit, age of spills, type of contaminants present,
barriers present (asphalt, concrete, etc.) would influence the presence of contaminants in
groundwater. Please modify this statement and consider this factor when making this
statement in reference to a specific unit.

EnSafe revised Response 6:

The Navy agrees and will revise the text in Section 7. Site specific factors potentially
affecting the soil-to-groundwater pathway will be identified and discussed as
appropriate for the site. This information will be added to the fate and transportation
subsections of Section 10 text.

CH2M-Jones Response Clarification: CH2M HILL is screening soil parameters for COPCs
3



Responses to SCDHEC Comments (JohnnyTapia)
Zone F Draft RCRA Facility Investigation Report
using the soil screening process as agreed upon with DHEC.

SCDHEC Comment 10:

There are two defined areas where subsurface samples were not collected. These areas are:
One encompassing soil samples 6195B0011 and 6195B008. The other area encompasses soil
borings 5, 6, 2, and 7 for AOC 619. Nearby detections of contaminants suggest that the
extent has not been defined for VOCs, metals and SVOCs. Detections of VOCs and BEQs
seem to coincide. The extent of this contamination should be defined.

EnSafe revised Response 10:

Subsurface soil samples were not collected from these locations due to the shallow
watertable. A comparison of the soil constituents (benzo(a)pyrene, benzene, chromium,
and thallium) which exceed the generic SSLs to analytes detected in shallow
groundwater from nearby monitoring wells illustrates that these analytes do not appear
to have impacted groundwater quality. To test this, The Navy proposes to perform a
synthetic process leaching procedure (SPLP) analysis. This test will determine

empirically the concentrations of these analytes that could be expected to leach from site
soil to groundwater.

CH2M-Jones Response Clarification: An SPLP evaluation was performed to arrive at site-
specific SSLs for comparison to site data and migration to groundwater potential.



SCDHEC (Susan Byrd) Reply to Comments on The
Zone F Draft RCRA Facility Investigation Report
(dated 31 December 1998) Charleston Naval Complex

SCDHEC Comment 1:

Section 6.2.1, Page 6.11, Line 20

The text states that the soil-to-groundwater migration pathway was assessed using generic
SSLs that assume a DAF of 20, rather than site specific SSLs. A vague description was
given for the justification of the DAF value used; however, a more thorough explanation
as to why the DAF value of 20 was selected, including site specific parameters, should be
discussed in this section. A table showing the comparative site specific values should be
included.

EnSafe Response 1:

Because of the number of sites in each zone, fate and transport evaluation consists of a
conservative, first-look screening followed by a more detailed look at the potential
problem chemicals identified in the screening. In keeping with the preliminary nature
of the screening, generic DAFs of 10 or 20 have been used to calculate SSLs for
protection of groundwater. Normally, a DAF of 20 is used, as recommended in the 1996
USEPA Soil Screening Guidance. Where hydrogeological conditions indicate that a more
conservative value is appropriate, a DAF of 10 is used. For example, DAFs of 10 were
used for the Naval Annex in Zone K because sediments there are almost entirely
permeable sand, and for Zone I because groundwater levels are very close to the surface
and the horizontal gradient is unusually low. Fate and transport evaluation for Zone E
was carried out differently than for other zones: recognizing that groundwater would
not be used as drinking water in this industrial area, the focus was on potential threats
to surface water in the Cooper River. To make up for this less conservative approach to
groundwater, the DAF was arbitrarily lowered from 20 to 10, although hydrogeological
conditions would have justified using 20. The decision to use a DAF of 20 was not
dependant on site specific parameters. The rationale for using a DAF of 20 for Zone G
is presented in Section 6.3.

CH2M-Jones Response Clarification: Site-specific DAFs have been calculated for each group
of sites within Zone F. The site-specific DAF for AOC 619 was estimated at 24.8, under the
assumption that all existing structures and pavement could be removed in the future, resulting
in more infiltration than is currently occurring.

SCDHEC Comment 6:

Section 10.1

It would be very helpful to have a map at the beginning of each SWMU and AOC section
showing the location of each SWMU or AOC within Zone F. The maps provided in each
section are larger scale maps of the SWMUs and AOCs which do not show their locations
within the entire Zone.



Responses to SCOHEC Comments (Susan Byrd)
Zone F Draft RCRA Facility Investigation Report

EnSafe Response 6:
This information is provided as Figurel-2 in Volume I of the RFI.

CH2M-Jones Response Clarification: A location map will be provided at the beginning of
each AOC or SWMU section.

SCDHEC Comment 7:
Section 10.1, Page 10.1.103, Line 14

The text states a range of 1E-06 to 1E-06. The text should be modified to reflect a range of
1E-04 to 1E-06.

EnSafe Response 7:
The text will be revised to rectify this error.

CH2M-Jones Response Clarification: COCs have not been identified at AOC 619; this text
does not appear in the RFI Addendum for SWMU 4/ AOC 619.

SCDHEC Comment 8:

Section 10.1.110, Line 10

The text refers to a map of SWMU 109. The map identified is of SWMU 4 and AOC 619;
therefore, the text should be modified to reflect the proper areas.

EnSafe Response 8:
The text will be revised to rectify this error.

CH2M-Jones Response Clarification: The figure referenced is not applicable to and will not
be presented in the RFI Addendum; the Revision ( text will not be modified.
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AOC
AST
BCT
BEQ
BRAC
BRC
CA
CMS
CNC
COC
COPC
DAF
EnSafe
EPA
FDS

ft2
HHRA
HI
ILCR
MCL
MDL
ng/kg
ng/L
mg/kg
NAVBASE
NFA
NFI
OP
OWS

GNV/011690001-5LH2718 DOC

area of concern

aboveground storage tank

BRAC Cleanup Team
benzo(a)pyrene equivalent

Base Realignment and Closure Act
background reference concentration
corrective action

corrective measures study
Charleston Naval Complex
chemical of concern

chemical of potential concern
dilution attenuation factor

EnSafe Inc.

U.S. Environmental Protection Agency
fuel distribution system

square feet

human health risk assessment
hazard index

Incremental Lifetime Cancer Risk
maximum contaminant level
method detection limit
micrograms per kilogram
micrograms per liter

milligrams per kilogram

Naval Base

no further action

no further investigation
organo-phosphorus

oil/water separator

Vil
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PAH
PCP
RBC
RCRA
RFA
RF]
SCDHEC
SPLP
SSL
SVOC
SWMU
TCE
TPH
UST
vOC
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polycyclic aromatic hydrocarbon
pentachloropﬁenol

risk-based concentration

Resource Conservation and Recovery Act
RCRA Facility Assessment

RCRA Facility Investigation

South Carolina Department of Health and Environmental Control
synthetic precipitation leaching procedure
soil screening level

semivolatile organic compound

solid waste management unit
trichloroethylene

total petroleum hydrocarbon
underground storage tank

volatile organic compound

Vil
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RFI REPORT ADDENDUM, AOC 619/SWMU 4, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 1

AUGUST 2001

1.0 Introduction

In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for
closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates
closure and transition of property to the community. The Charleston Naval Complex (CNC)
was formed as a result of the dis-establishment of the Charleston Naval Shipyard and
NAVBASE on April 1, 1996.

Corrective Action (CA) activities are being conducted under the Resource Conservation and
Recovery Act (RCRA}, with the South Carolina Department of Health and Environmental
Control (SCDHEC) as the lead agency for CA activities at the CNC. All RCRA CA activities
are performed in accordance with the Final Permit (Permit No. SC0 170 022 560).

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation
and remediation services at the CNC. This submittal has been prepared by CH2M-Jones to
complete the RCRA Facility Investigation (RFI) for Solid Waste Management Unit (SWMU)
4 and Area of Concern (AOQC) 619 in Zone F of the CNC. The site is recommended for No
Further Action (NFA). Figure 1-1 illustrates the location of Zone F within the CNC. Figure
1-2 shows an aerial photograph of the AOC 619 and SWMU 4 areas.

1.1 Background

AQC 619 is the site of a former waste oil storage yard, which was active from 1955 to 1982.
Historical records indicate that site activities included storage, transfer, and distribution of
petroleum waste and /or fuel via subsurface conveyance piping and two 15,000-gallon
aboveground storage tanks (ASTs). These tanks were constructed in 1964. Waste oil and
sludge delivered to the site using rail cars was transferred into the tanks for temporary
storage until 1980, at which time they were upgraded for gasoline storage, including

installation of a concrete containment sump.

Two former buildings, Building 175 and Facility 3908, were demolished in 1986. There are
no records of any spills or releases associated with historical activities at these buildings or
at the site in general. AOC 619 was paved in 1980; approximately 80 percent of the site area
is paved or under roof. The site is east of Hobson Avenue in an industrial area. The CNC
Reuse Plan identifies this area for industrial land use. The City of North Charleston zoning
for this site is M-2, or marine industrial. Existing buildings at the site are designated 1824,
1836, 1316, and 381, and are shown in Figure 1-2. Two temporary structures shown
southeast of Building 1824 are not presently at AOC 619.

SLH2718REV OC 11
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SWMU 4, located within the southwest corner of AOC 619, includes Buildings 1316 and 381.
Building 1316 (500 square feet [ft2]) was constructed in 1944 and used for tool storage.
Building 381 (2,000 ft2), was constructed in 1981. This building includes a pesticide
formulation and mixing room and equipment wash area, as weil as sink and floor drains,
which are connected to the sanitary sewer system. Building 381 was used for pesticide

storage until 1985, after which time the building was used for general storage.

Building 1824, located at the northeast corner of AOC 619, was constructed in 1990. This
building, which comprises 17,800 ft2, is used to temporarily store (less than 90 days)
hazardous waste and features a loading dock on the south side. Building 1836, located
immediately west of Building1824, was constructed in 1981 and includes 4,000 ft2 of floor

space. Building 1836 is used for general storage.

For the Zone F RFI, EnSafe Inc. (EnSafe) conducted a round of soil and sediment sampling,
and four groundwater sampling events in 1996 and 1997. The findings were reported in the
Zone F RFI Report, Revision 0 (EnSafe, 1997); only the first three groundwater sampling
events were included in the report. The report listed benzene, methylene chloride,
trichloroethene, benzo(a)pyrene, manganese, chromium, and thallium in soil samples with
concentrations above soil screening criteria. The report listed chloromethane and thallium

as constituents with concentrations above groundwater screening criteria.

In addition to the AOC 619 sampling, investigations for Zones L (AOC 504 railroad lines
and SWMU 37 sanitary sewers) and G, as well as the Fuel Distribution System (FD5), were
conducted within or adjacent to the AOC 619 boundary, and soil sampling by borings and
direct-push sampling methods was conducted. Groundwater sampling was performed
using direct-push method as well. The results of those sampling efforts were not reported in
the Zone F RFI Report, Revision 0, but were provided in the Zorne L RFI Report, Revision O
(EnSafe, 1998).

Subsequent to issuing the Zone F RFI Report, Revision (0, EnSafe collected additional soil
samples in the northern portion of AOC 619. These samples were collected as presented in
the Zone F RFI Work Plan Addendum, Revision 0 (EnSafe, 1999) to address data gaps
associated with polycyclic aromatic hydrocarbons (PAHs) at the northern portion of the
site. EnSafe also performed a synthetic precipitation leaching procedure (SPLP) evaluation,
which included the installation of new borings at three locations that had previously been
sampled during the 1996 investigation. The results of these subsequent investigations are

presented in this RFI Report Addendum.

GNVIG11690001-SLH2718 DOC 12
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1.2 Purpose of the RFl Report Addendum

This report addendum provides information about AOC 619/ SWMU 4 that documents the

conclusions from the Zone F RFI Report, Revision 0, and provides the results of related
sampling within the AOC area and additional sampling performed after the report was

completed. Conclusions regarding site closure are also presented.

The results of additional investigations are presented to complete the nature and extent
investigation for chemicals of potential concern (COPCs) previously identified in surface

soil, subsurface soil, and groundwater.

Prior to changing the status of any site in the CNC RCRA CA permit, the BRAC Cleanup
Team (BCT) agreed that the following issues should be considered:

e Status of the RFI

e Presence of metals (inorganics) in groundwater

e Potential linkage to Solid Waste Management Unit (SWMU) 37, Investigated Sanitary
Sewers at the CNC

e Potential linkage to AOC 699, Investigated Storm Sewers at the CNC
e DPotential linkage of AOC 504, Investigated Railroad Lines at the CNC
e Potential linkage to surface water bodies (Zone J)

e Potential contamination associated with oil/water separators (OWSs)

e Relevance or need for land use controls at the site

Information regarding these issues is provided in this RFI Report Addendum to expedite

evaluation of closure of the sites.

Provided that the information presented in this report is adequate to address these site

closeout items, it is expected that the BCT will concur that NFA is appropriate for the site.

At that time, a Statement of Basis will be prepared that will be available for public comment

in accordance with SCDHEC policy. This will allow for public participation in the final

remedy selection.

GNY/011690001-SLH2718.D0C
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1.3 Report Organization

This RFI Report Addendum consists of the following sections, including this introductory

section:

1.0 Introduction—Presents the purpose of the report and background information relating
to the RFI Report Addendum.

2.0 Summary of RFI Conclusions for SWMU 4#/AOC 619—Summarizes the conclusions
from the RFI investigations and risk evaluations for AOC 619/ SWMU 4 presented in the
Zone F RFI Report, Revision 0.

3.0 Summary of Additional Investigations—Summarizes the information collected within
the AOC site area for the Zones L and G investigations, and data collected after completion
of the Zone F RFI Report, Revision 0.

4.0 COPC Refinement—Evaluates and identifies COPCs based on current screening criteria

using all RFI data.

5.0 Summary of Closeout Issues—Discusses the various site closeout issues that the BCT

agreed to evaluate prior to site closeout.

6.0 Recommendations—Provides recommendations for proceeding with site closure.
7.0 References—Lists the references used in this document.

Appendix A contains excerpts from the Zone F RFI Report, Revision 0 (EnSafe, 1997).

Appendix B contains analytical data from additional investigations in the AOC 619/
SWMU 4 area.

Appendix C contains validation reports from data presented in this RFI Report Addendum.

Appendix D contains a summary of SSL Derivation Methodology, SSLs pertinent to AOC
619/ SWMU 4, and SPLP tests conducted at SWMU 4/AOC 619.

Appendix E contains responses to SCDEHC comments concerning the RFI report for AOC
619/ SWMU 4. The responses address these two sites only, comments for other sites
addressed by the Zone F RFI Report, Revision 0 are not included in this appendix.

All tables and figures appear at the end of their respective sections.

GNVI311690001-SLH2718 DOC 14
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Summary of RFI Conclusions for
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2.0 Summary of RFI Conclusions for AOC
619/SWMU 4

During the Zone F RFI, soil, sediment, and groundwater investigations were conducted in
the area of the former oil storage yard (AOC 619) and the pesticide building (SWMU 4).
Figure 2-1 presents the site and RFI sample locations within this area. Initially, 19 soil
borings (F004SB001 through FO045B004; and F6195B001 through F6195B015) were advanced
to collect both surface and subsurface soil samples. At six of the borings the groundwater
was encountered within the subsurface soil sampling interval and the deeper samples were
not collected. Sediment sample 619M0001 was collected from the base of a catch basin at the
south-central section of the site. Groundwater samples were collected from four monitor
wells (F619GWO001, Fo19GW002, F619GW003, and F620GWO001) for three quarters from 1996
to 1997. Results for samples from F620GW001 were reported in the Zone F RFI Report,
Revision 0 (EnSafe, 1997) in the section describing SWMU 36/ AOC 620; the other
groundwater well samples were discussed in the report section which describes AOC
619/SWMU 4.

The Zone F RFI Report, Revision O presented the results of these tests and conclusions
concerning contamination and human health risk. Five additional soil borings (F6195B016
through F6195B020) were advanced in 1999, subsequent to the RFI. These borings are
discussed in Section 3.0 of this RFI Report Addendum. Conclusions from the Zone F RFI
Report, Revision 0 are summarized below. Excerpts from that report are presented in

Appendix A.

2.1 Surface Soil and Sediment Results

Except for F619SB003, surface soil samples were analyzed for volatile organic compounds,
(VOCs), semivolatile organic compounds (SVOCs), metals, and pesticides/polychlorinated
biphenyls (PCBs), with selected samples also analyzed for cyanide, herbicides, and organo-
phosphorous (OP) pesticides. The soil samples from F619SB003 were analyzed for
pesticides and OP pesticides only. Field duplicate samples were analyzed for the Appendix
IX list, which included hexavalent chromium and dioxins. The catch basin sediment sample
was analyzed for VOCs, 5VOCS, metals, cyanide, and pesticides/PCBs.

Data from surface soil samples were compared to the U.S. Environmental Protection
Agency (EPA) Region III Risk-Based Concentrations (RBCs) for an unrestricted land use

GNV/011690001-SLH2718 DOC 21
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scenario and SSLs. SSLs from Appendix A of the EPA Soil Screening Guidance: Technical
Background Document (EPA, 1996} with dilution attenuation factor (DAF)=20 were used for
SSL comparison. In addition, inorganic data were compared to background reference

concentrations (BRCs).

Benzo(a)pyrene equivalents (BEQs), as high as 0.540 milligrams per kilogram (mg/kg),
were identified in 13 out of 18 surface soil samples, each exceeding the residential RBC of
0.088 mg/kg. Pentachlorophenol (PCP) was identified at a concentration exceeding its SSL
in a field duplicate sample from F619SB005; however, it was not detected in any other
sample. Iron was detected above its residential RBC in 14 out of 18 surface soil samples; no
BRC was provided. Manganese was detected above the BRC and residential RBC in one out
of 18 surface soil samples (F619SB015). Several VOCs, pesticides, and PCBs were detected in
site soils, all at concentrations below their respective residential RBCs and SSLs. Tables
showing the site’s detected constituents, and which were reported in the Zone F RFI Report,

Revision 0 are presented in Appendix A.

Trichloroethylene (TCE) was detected in the sediment sample at 4 micrograms per kilogram
(ng/kg); however, this sample (619M0001} was collected from an engineered structure, and
therefore was not compared to reference concentrations or other criteria. [t was similar in
concentration to the levels of TCE detected in some subsurface soil samples throughout the
AOC 619 area. TCE was detected at 2 pg/kg in surface soil, compared to an RBC of 58,000
ug/kg and SSL of 60 pg/kg. Other constituents identified in the sediment sample were
within the range of detected concentrations in AOC 619 surface soils. The concentrations of

all detected constituents in the sediment sample are presented in Appendix A.

2.2 Subsurface Soil Results

Subsurface soil was analyzed for the same parameters as the corresponding surface soil
sample from the same boring location. Data from subsurface soil samples were compared to
SSLs from Appendix A of the EPA Soil Screening Guidance: Technical Background Document
with DAF=20. In addition, inorganic data were compared to BRCs.

Subsurface soil contained concentrations of benzene (at F6195B001), TCE (at F6195B001),
and methylene chloride (at F6195B004) above their respective SSLs. Thallium was identified
above its SSL at F6195B009; no BRC was provided. Total chromium was identified at four
sample locations as high as 43.4 mg/kg , compared to a BRC of 32.2 mg/kg and SSL of 38
mg,/ kg (for Cré6).

All other VOCs, SVOCs, pesticides, PCBs, and metals were detected below SSLs or BRCs.

- GNV/115690001-5LH2718 DOC 22
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2.3 Groundwater Results

Groundwater was sampled for VOCs, SVOCs, metals, pesticides/PCBs, and OP pesticides.
At F620GWO001 the pesticides and OP pesticides were omitted. Data were compared to
maximum contaminant levels (MCLs) and BRCs; for constituents with no MCLs, tap water

RBCs were used.

Chloromethane and thallium were detected in groundwater above their respective MCLs,
RBCs, or background levels. One detection of chloromethane from F619GW003 was
estimated at 8 pg/kg, compared to the tap water RBC of 1.4 ug/kg. There were three BRC
exceedances of thallium out of 12 samples from the four wells, each in a different well.
Thallium was identified at 11.0 ng/L at F620GW001, compared to the BRC of 5.58 pg/L. and
MCL of 2 pg/L. Thallium was also detected at estimated concentrations as high as 6.8 pg/L
within the first two sampling events. [ron was detected in all the wells at concentrations as
high as 32,000 ng /L, compared to an MCL of 300 pg/L; no BRC was provided.
Concentrations of constituents detected in groundwater during the first three RFI sampling

events are presented in Appendix A.

2.4 Human Health Risk Assessment

The fate and transport discussion in the Zosne F RFI Report, Revision 0 identified benzene,
methylene chloride, and thallium as exceeding SSLs for the soil-to-groundwater migration
pathway, based on a DAF of 20. However, the distribution of these compounds was
described in the RFI report as “not laterally persistent,” with a vertical distribution that
“suggests an old release(s)....consistent with their adsorption and demobilization in surface
soil horizons.” It was further stated, “...the soil to groundwater pathway is not expected to
result in significant risk to human health or the environment.” For the groundwater-to-
surface water pathway, only thallium was detected in groundwater slightly above the RBC.
In regard to this pathway, the RFl report stated that, “...the clear lack of source attribution,
the general low concentrations of exceedences, and the limited lateral presence of exceeding
constituents provide that the groundwater migration pathway is insignificant at this site.”

Other migration pathways were also considered to be invalid.

The human health risk assessment (HHRA) section (10.1.7) of the RFI report concludes that
BEQs and manganese were identified as COPCs in soil; iron was identified as an essential
nutrient and was not considered a COPC. Chloromethane and thallium were identified as

COPCs in groundwater.

- GNY/011690001-SLH2718 DOC 2-3
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For the soil pathways, the residential exposure scenario resulted in a calculated Incremental
Lifetime Cancer Risk (JLCR) within the acceptable range of 10+ to 10+, and a hazard index
(HI) of less than 1.0 In addition, for the industrial (site worker) scenario, the ILCR is less
than 10¢ and the HI is less than 1.0. For the groundwater pathway, the ILCR is within the
range of 10¢ to 10+, and the HI is greater than 1 for the resident. For the worker scenario,
the ILCR is less than 10-¢ and the HI is less than 1.

2.5 Conclusions and Recommendations

The RFI concluded that a corrective measures study (CMS) should be conducted for the
surface soil and groundwater. Surface soil COCs for unrestricted land use were identified as
manganese and BEQs. The groundwater COCs were thallium and chloromethane, on the

basis of the risk under an unrestricted land use scenario.

- GNV/011650001-SLH2718 DOC 2-4



/ g -

A

G
A

I‘ N
¥
\@;anos 3
BLDG. & 5 N

Zone F
/////

~ P6195B00S
R

1824 .
S19GWDY h
51058002
% N3
g
Fe198ED 1N, £ ]
FE105E009 ? T
[#] Q< W, ar
i ""._ .
. | Fev0Mc1 e e
" " %, OFsiesBOID . 3 /
i Fe1988C12 L
L
F L -

e

/"- - 4
o / &
i &
F =
3 o
/ Fmggw;f v Zone G

Z -y
FEIQSROTN O 7
¢
-
& Sediment Flgure 2-1
3 gﬂmm;:r Wall AOC 619/ SWMU 4
AF ADC/SWMU Boundary A Originally Reported RF| Sample Locations
Zone Boundary o Charleston Naval Complex

1] 50 0 Feet

CH2MHILL

i Foah o tertn o e o W o el 190 1 i o, Ed 31 Mhayy 200% 47 40 g NMEILIGRY



SECTION 3.0
Summary of Additional Investigations




O e N Sy U e W N

oy
<

11
12
13
14
15
16

17
18
19
20
21
22
23

24

25
26
27
28

29
30
31

RFI REPORT ADDENDUM, AQC 619/SWMU 4, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 0

JUNE 2001

3.0 Summary of Additional Investigations

This section summarizes site activities conducted subsequent to the Zone F RFI Report,
Revision 0 (EnSafe, 1997), and provides interpretation of analytical data associated with
these activities. The results from the first three quarters of groundwater sampling were
reported in the Zone F RFI Report, Revision 0 as described in Section 2.0 of this RFI Report
Addendum. The fourth quarter of data is described in this section. This section also
includes a review of analytical data associated with soil and groundwater samples procured
from various utility corridors located in the immediate vicinity of the site, designated “FDS”
(Fuel Distribution System) and “L” (Zone L/F Utility /Railway Corridor). Sample locations

described in this section are shown in Figure 3-1.

During 1999, additional field activities were conducted subsequent to the Zone F RFI Report,
Revision 0. New soil borings were advanced and soil samples were collected at the north
portion of the site, as shown in Figure 3-1. In addition, select boring locations from the RFI
were re-sampled (i.e., a new boring was installed in the immediate vicinity of the original
location and new samples were collected) for the purpose of conducting an SPLP

evaluation.

Analytical data and validation reports for the fourth groundwater sampling event, the 1999
soil investigation activity, and the FD)S samples located within the AOC are summarized in
Appendices B and C, respectively. Data summaries and data validation reports from the
Zone L activities within the AOC were previously presented to SCDHEC in the Zone L RFI
Report, Revision 0 (EnSafe, 1998). From the SPLP results, site-specific SSL values were
calculated to evaluate the soil-to-groundwater migration pathway. The methodology used

to calculate site-specific SSLs is documented in Appendix D.

3.1 Soil Sampling and Analysis

Five additional soil borings (F6195B016 through F619SB020) were installed at the north side
of Building 1824 to evaluate BEQs in this area. Each boring included surface and subsurface
sampling. All samples were analyzed for SVOCs only. On the basis of these samples, BEQ

impacts were considered to be delineated.

Three soii boring locations (F619SB001, F619SB004, and F6195B015) were re-sampled for
VOCs, SVOCs, pesticides, PCBs, and metals. SPLP analyses were performed for each
sample/target analytical parameter. SPLP results are summarized in Appendix D of this

GNV/011680001-SLH2718 DOC 31
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RFI Report Addendum. SSLs for inorganic analytes, except thallium, were developed from
SPLP data. SSLs for thallium, organics, and pesticides/PCBs were developed from the
October 2000 EPA Region III RBC tables and adjusted for the site-specific DAF of 24.8.

Although the Zone L RFI Report, Revision 0 described soil borings LF5045B001 and
LF5045B003, these samples were located at the boundary of AOC 619 and are also included
as supporting data in this RFI Report Addendum. These samples were analyzed for VOCs,
SVOCs, metals, pesticides, herbicides, and PCBs. In addition, Zone L soil probe samples
LG0375P001, LFQ375P028, and LFO37SP029 were collected within the AOC 619 area and
analyzed for VOCs and metals. FDS samples GFDSSC036, GFDS5C037, and GFDSSC054
were collected in the AOC 619 area and analyzed for total petroleum hydrocarbons (TPHs).

All soil data were compared against the AOC 619 site-specific SSLs (using a DAF = 24.8 as
calculated by CH2M-Jones). Surface soil data were also compared against the October 2000
EPA Region III residential and industrial RBCs (1/10 of the RBC was used for non-
carcinogenic compounds). Inorganics in both surface and subsurface soil were also
compared against the Zones F and G combined background (grid-based) range values.
Because the Zone F grid-based sample population is fewer than 10, Zones F and G
background data were combined in order to screen against a greater population of data
points. Inorganics that were detected in soil at concentrations within the Zone F or Zone G
background grid-based ranges were eliminated from further consideration. BEQs were
likewise screened against the background BEQ value (2 times adjusted mean) for surface or

subsurface soils (1,304 and 1,400 pg/kg, respectively) as appropriate (CH2M-Jones, 2001).

Tables 3-1, 3-2, and 3-3, respectively, summarize organics, metals, and pesticides/PCBs
detected in surface soil samples collected during 1999 investigation activities and during the
Zone L and FDS activities. Tables 3-4 and 3-5 present organics and metals detected in
subsurface soil. TPHs are also reported in Tables 3-1 and 3-4. As noted in these tables,
surface soil samples with concentrations that exceeded the background range had
concentrations less than both SS1s and residential RBCs. Likewise, subsurface soil samples
with concentrations that exceeded the background range did not exceed SSLs. Therefore, no

COPCs for surface or subsurface soil were identified from these sampling events.

3.2 Groundwater Sampling and Analysis

Tables 3-6 and 3-7 present organics and metals detected in groundwater from the fourth
quarter sampling event at F619GW001, F619GW002, Fo19GW003, F620GW001, and the
probe samples LGO37GP002 and LF037GP044. Locations of wells and probe samples are

GNV/011630001-SLH2718 DOC 32
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shown in Figure 3-1. Monitor well samples were analyzed for VOCs, SVOCS, metals,
pesticides, and PCBs. Probe samples were analyzed for cyanide, metals, and VOCs. Metals
analyses from probe samples are not considered representative of the groundwater because
the method of sampling includes soil particulates from the surrounding formation. For that
reason, metals data from direct-push groundwater samples are not meaningful and are not
presented in Table 3-7. Tables 3-6 and 3-7 show all other detected constituents and compare
them to BRCs and MCLs. If no MCLs are available, the data is compared to RBCs from the
October 2000 EPA Region III tables.

As shown in Tables 3-6 and 3-7, no COPCs were identified in site groundwater.

GNV/D11650001-SLH2718 DOC 33
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TABLE 3-1
Qrganics Detected in Surface Soil
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC
Soil-to- Surface
Groundwater Region lll Regionlll Background
ssL? Residential Industrial Reference
Parameter  Location Concentration Unit Qualifier (DAF=24.8) Soil RBC® Soil RBC ® Concentration
2-Methyl- LF504SB001 3.0 mg/kg = 27.3 156 4,088 NA
naphthalene | F50458003 2.2 =
Ace- LF504SB001 0.55 mgokkg  J 124 469 12,264 NA
naphthene | F5045B003 0.36 J
Acelone F618SB001 0.016 mgikg = 3.1 782 20,440 NA
F619SB015 0.009 =
LF0375P028 0.10 J
LF50458003 0.46 =
LGO37SP0O01 0.16 J
Anthracene LF5045B001 0.40 mg/kg J 583 2,350 61,320 NA
LF5045B003 0.22 J
BEQs F6198SB0O17 0.32 mg/kg = NA 0.0875 0.78 1.304°
LF5045B001 0.77 =
LF5045B003 1.04 =
Benzo(a) F6198B017 0.10 mg/kg J 1.86 0.875 7.84 0.616°¢
Anthracene | F5045B001 0.46 J
LF5045B003 0.55 J
Benzo(a) F619SB8017 0.09 mg/kg J 0.459 0.0875 0.78 0.598°
Pyrene LF5045B001 0.30 J
LF5045SB003 0.50 J
Benzo(b) F619SB017 0.13 mg/kg J 5.58 0.875 7.84 0.608°
Fluoranthene | F5045B003 0.52 J
Benzo(g,h,) LF504SB001 0.36 mag/kg J NL NL NL NA
Perylene LF504SB003 0.45 J
Benzo(k) F&§195B017 0.083 mg/’kg J 60.8 8.75 78.4 0.596°¢
Fluoranthene | F5045B003 0.47 J
Bis(2- F619SB017 0.23 ma/kg J 3,600 456 410 NA
Ethylhexyl)
Phthalate
Carbon FB19SB0O15 0.0030 mg/kg 236 782 20,440 NA
Disulfide LF037SP028 0.020 =

GNV/011690001-SLH2718.00C
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TABLE 3-1
Organics Detected in Surface Soil
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC
Soil-to- Surface
Groundwater Region Il Region [l Background
ssL’ Residential Industrial Reference
Parameter Location Concentration Unit Qualifier (DAF=24.8) Soil RBC® Soil RBC ° Congcentration
Chrysene F6195B017 0.13 mg/kg J 186 87.5 784 0.820°
LF504SB001 0.91 =
LF5045B003 0.76 J
Fluoranthene F613SB0O17 0.15 mg/kg J 7,810 313 8,176 NA
LF504SB0O1 0.56 J
LF5043B003 0.54 J
Fluorene LF5048B001 1.0 mg/kg = 174 313 8,176 NA
LF504SBC03 0.55 J
Gasolne GFDSSC037 0.024 mg/kg = NL NL NA NA
Range GFDSSC054 0.017 =
Organics
indeno(1,2,3- LF504SB001 0.11 mglkg  J 16.1 0.875 7.84 0.525°
c.d)Pyrene | F50458003 0.24 J
Methyl Ethyl LF037SP028 0.032 mg/kg = 9.8 4,690 122,640 NA
Ketone LF504SB003 0.13 =
Naphthalene LF504SB001 0.15 mokg  J 0186 156 4,088 NA
LF5045B003 0.18 J
Phen- F619SB0O17 0.12 ma/kg J NL NL NL 0.201
anthrene LF504SB001 2.4 =
L F50458003 1.4 =
Pyrene F619SB001 010 mg/kg J 843 235 6,132 0.216
F619SB015 0.08 J
F6195B017 0.14 J
LF504SB001 24 =
LF50485B003 11 =
Toluene LF5045B003 0 0020 mg/kg J 10.9 1,560 40,880 NA
LGO37SP0O0A 0.18 =

? Generic soll-to-groundwater SSLs {DAF = 24 8) are irom EPA Region (Il RBC table (October, 2000).

® Residential and indusirial RBCs oblained from the EPA Region NI, RBC Table (October, 2000). HI=0.1 is used for non
carcinogenic compounds, Hi=1.0 is used for carcinogenic compounds.

© Sitewide background concentration for surface soil taken from Background PAHs Study Report: Technical Information
for the Development of Background BEQ Vaiues (CH2M-Jones, 2001,

= Chemical is detecled at concentration shown.
J Chemical is detected at a concentration below the method detection limit; the concentration is not known.

GNV/011690001-5LH2718 DOC 35
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TABLE 31
Organics Detecled in Surface Soil
RF! Addendum, SWMU 4/A0C 619, Zone F, CNC
Socil-to- Surface
Groundwater Hegion il Regionili Background
ssL’ Residential Industrial Reference

Parameter Location Concentration Unit Qualifier (DAF=24.8) Soil RBC® Soil RBC® Concentration

NA  Not available
NL Not listed

GNV/011690001-5LH2718 DOC 38
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TABLE 3-2
Metals Detected in Surface Sail
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC
Soil-to- Surface
Groundwater Region lli Region il Background
ssL* Residential Industrial Concentration

Parameter Location Concentration Unit Qualifier (DAF=24.8) Soil RBC® Soil RBC" Range ©

Aluminum F61958001 9,100 mg/kg = 3,690,000 7.821 204,400 2190 to 19,400
F6195B004 5,200 =
F6195B015 6,700 =

LFO375P028 15,200 =
LFO375P029 7,060 =
LF504SB001 1,900 =
LF5045B8003 9,080 =
LGO37SP001 12,100

Antimony F&619SB001 0.55 mg/kg J 22 3.129 81.76 0.50t0 5.9
F619SB004 0.50 J
F6195B015 0.70 J
LF5045B001 1.9 J
LF5045B003 1.4 J
Arsenic F6195B001 96 mg/kg J 2,010 0.4258 3.82 3.0tc 30
F6195B004 23 J
F619SB015 53 J
LFQ375P028 10.1 =
LFQ37SP029 17.8 =
LF5048B001 34 =
LF5045B003 74 =
L.GO375P001 1.7 =
Barium F619SB001 334 mg/kg = 3,690 547.5 14,308 1110 129
F6195B8004 16.3 J
F6195B015 23.4 =
LFO375P028 296 =
LFO37SP029 281 =
LF504SB001 46.4 =
LF5045B003 29.7 =
LGO37SP0O01 373 =
Beryilium F6195B001 0.36 mg/kg J 44 15.64 409 0.19t0 1.3
F619SB015 0.19 J
LFO37SP028 0.91 =
LFQ375P029 0.34 =
LGD37SP001 0.72 =
Cadmium F6195B004 0.03 mg/kg J 114 7.82 204 012t0 1.7
FB619SB0O15 0.15 J
LF5045B0Q1 0.68 =
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RFI REPORT ADDENDUM, AOC 61%/SWMU 4, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION @
JUNE 2001
TABLE 3-2
Metals Detected in Surface Soil
RF! Report Addendum, AQC 619/SWMU 4, Zone F, CNC
Sail-to- Surface
Groundwater Region il Region il Background
ssL" Residential Industrial Concentration
Parameter Location Concenfration Unit Qualifier (DAF=24.8) Soil RBC ® Soil RBC " Range ©
Cadmium LF5045B003 0.18 mg/kg 114 7.82 204 0121017
LGO37SPO0 0.67 =
Calcium F6195B001 5,010 mg/kg J NL NL NL 2080 to 52,300
F619SB004 30,100 J
F619SB0O15 38 400 J
LFO378P028 11,400 =
LFO375P029 3,800 =
LF504SB001 3,460 =
LF5045B003 3,730 =
LGG37SP001 16,800 =
Chromium,  F619SB001 17.2 mgikg  J 8,380 210° 450 ¢ 6.3 to 39
Total F619SB004 11 J
F6195B0O15 i8 J
LF0O375P028 27.6 =
LFO37S5P029 26.2 =
LF5045B001 11.6 =
LF504SB003 226 =
LGO037SP001 32.9 =
Cabalt F619SB001 3.5 mg/ka J 318,000 4693 12,264 0.94 to 36
FB13SB004 1.5 J
F615SB015 2.7 J
LFO375P028 4.48 =
LFO375P029 212 =
LF504SB001 18 J
L F504SB003 30 J
L GO37SP001 3.98 =
Copper F6195B001 21.6 ma/kg = 107,000 312.9 8,176 5.7 to 431
F6195B004 11.2 =
F619SBA15 454 =
LFO37SP028 17.8 =
Lt FO37SP029 32 =
LF504SB001 29.5 =
LF5045B003 236 =
LG0375P001 38.7 =
Iron F619SB001 11,800 mg/kg = 1,270,000 2346 61,320 3570to 32,700
FB195B004 4,790 =
F619SB015 8,570 =

GNV/(11690001-SLH2718 DOC 38



RFI REPORT ADDENDUM, ADC 619/SWMU 4, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION O
JUNE 2001
TABLE 3-2
Metals Detected in Surface Soil
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC
Soil-to- Surface
Groundwater Regionlll Region{ii Background
SSL” Residential Industrial Concentration
Parameter  Location Concentration Unit Qualifier (DAF=24.8) Soil RBC" Soil RBC" Range ©
Iron LF0375P028 20,100 = 1,270,000 2,346 61,320 3570to 32,700
LFQ375P029 12,400 =
LF504SB001 6,130 =
LF504SB003 12,500 =
LG0373P001 17,100 =
Lead F619SB001 58.3 mg/kg = 400° 400° 1,000 3.5t0 275
F61958004 17 =
F619S5B015 56 =
LF037SP028 39
LF037SP029 385 =
LF504SB001 159 =
LF5045B003 66.8 =
LGO37SP001 101 =
Magnesium  F619SB001 1,230 mg/kg J NL NL NL 32310 5,280
F618SB004 915 J
F619SB015 1,270 J
LFO375P028 3,470 =
LFO375P029 935 = NL NL NL 323 t0 5,280
LF5045B001 253 =
LF5045B003 1,260 =
LG037SP001 2,380 =
Manganese  FB619SB001 167 mg/kg = 436,000 156.4 4,088 3210 436
F6195B004 B83.3 =
FB19SB015 110 =
LF0375P028 207 =
LF0O375P029 111 =
LF5045B001 80.3 =
LF504SB003 106 =
LGO37SP001 176 =
Mercury F61958001 0.16 mg/kg = 40 235¢ 61.3° 0.06to 2.0
F6195B004 0.05 =
F6195B015 0.09 =
LFO375P028 0.22 =
LFO375P029 0.20 =
LF5045B003 0.25 =
LGO37SP001 0.31 =
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AFI REPORT ADDENDUM, AOC 619/SWMU 4, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
JUNE 2001
TABLE 3-2
Metals Detected in Surface Sail
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC
Soil-to- Surface
Groundwater Region llf Regionlll Background

ssL’ Residential Industrial Concentration
Parameter Location Concentration Unit Qualifier (DAF=24.8) SoilRBC b seil RBC" Range©
Nicke! F619SB00O1 92 mg/kg = 5,360 156.4 4,088 201027
F6195B004 4.5
FE6195B015 8.3 =
LF0378P028 8.39 =
LF0378P029 5.98 =
LF504SB001 9.9 =
LF504SB003 9.1 =
LGO37SPO01 10 =
Potassium F6195B001 731 ma/kg J NL NL NL 20210 1,730
F619SB004 323 J
F619SBC15 536 J
LF0375P028 1,760 =
LF0375P029 685 =
LF5045B001 132 J
LF50458003 718
LG037SP0O01 1,140 =
Selenium F619SB0OO1 1.3 ma/kg = 17 39.10 1,022 044101.4
F61958004 0.52 J
F6195B015 Q.70 J
LF0375P028 0.97 =
LGO37SP001 0.98 =
Sodium F619SB001 353 mg/kg J NL NL NL 226 1o 1,150
F6195B004 276 J
F6195B015 270 J
LFO37SP028 2,150 =
LFO37SP029 244 =
LF504SB001 175 J
LF504SB003 258 J
LGO37SP001 664
Thallum LLF504SB003 1.0 mgkg  J 451 0.548 14.31 012t028°
Tin F619SB001 6.0 mg/kyg J NA 4,693 122,640 261026
F6135B004 4.5 J
F619SB015 17.2 =
LF5045B001 2.6
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AFI REPORT ADDENDUM, AOC 81%/SWMU 4, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
JUNE 2001
TABLE 3-2
Metals Detected in Surface Seil
RF! Report Addendum, AOC 619/SWMU 4, Zone F, CNC
Soil-to- Surface
Groundwater Region lll Region lll Background
ssL’ Residential Industrial Concentration
Parameter Location Concentration Unit Qualifier (DAF=24.8) Soil RBC ® soil RBC® Range ©
Vanadium F819SB001 22.4 ma/kg = 12,400 54.75 1,430.8 6.8 to 60
F&619SB004 9.4 =
F619SB015 14.2 =
LF0375P028 43.1 =
LFQ0375P029 21 =
LF504SB001 17.3 =
LF504SB003 27.9 =
LGD375POM 35 =
Zinc F619SB001 82.9 mg/kg J 27,800 2,348 61,320 18 to 1,650
£6195B004 98.7 J
F6195B015 128 J
LFQ375P028 747 =
LF0378P029 149 =
LF504S8001 232 =
LF504S8003 99.3 =
LGO375P001 222 =

? Zone F SSL Calculations -- AOC 619/SWMU 4 & AQC 620/SWMU 36

® Residential and industrial RBCs oblained from the EPA Region IIt, RBC Table (Oclober, 2000). HI=0.1 is used for non
carcinogenic compounds, HI=1.0 15 used for carcinogenic cormpounds.

° Surface soil background range values are the minimum and maximum concentrations detected in Zones F and G
combined grid samples.

Y RBCs for Chromium and Mercury obtained from EPA Region @ PRG Table (November, 2000). HI=0 1 is used for non
carcinogenic compounds, HI=1.0 is used for carcinogenic compounds.

“ Default lead RBC and SSL = 400 mg/kg

'Region 11l SSL for DAF = 24.8 for thallium

¢ Surface soil background range for thallium for Zones A through | grid samples combined.

= Chemical 1s detected at concentration shown.

J Chemical is detected at a concentration below the method detection limit; the concentration is not known.
NA  Not avalable

NL  Not listed
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RFI REPORT ADDENDUM, AOC 619/SWMU 4, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 8
JUNE 2001
TABLE 33
Pesticides and PCBs Detected in Surface Soll
RF! Report Addendum, AOC 619/SWMU 4, Zone F, Charleston Naval Complex
Soil-to- Surface
Groundwater Region lll Regionlll Background
) ssL’ Residential Industrial Reference
Parameter  Location Concentration Unit Qualifier (DAF=24.8) Soil RBC" Soil RBC® Concentration

Alpha- F619SB015 0.0054 mg/kg = 104 1.82 16.4 NA
Chlordane
Endrin LF504SB001 0.0030 mg/kg J 6.7 2.35 61.3 NA
Endrin LF504SB001 0.0052 mg/kg J NA NA NA NA
Aldehyde
Gamma- F619SB015 0.012 mg/kg = 1.04 1.82 16.4 NA
Chlordane  {F504SB001 0.0021 J
p.p-DDD LF5045B001 0.058 mg/kg = 13.6 2.66 238 NA

LF504SB003 0.0061 J
p,p-DDE F619SB015 0.0062 mg/kg J 43.4 1.88 16.8 NA

LF504SB001 0.0041 =
Arochior- F6195B015 0.11 mg/kg = NA 0.319 2.86 NA
1260

¥ Generic soil-lo-groundwater SSLs {DAF = 24.8) are from EPA Region Ill RBC tabte (Octaber, 2000).

® Residential and industrial RBCs obtained from the EPA Region Il RBC Table (October, 2000). HI=0.1 is used for non
carcinogenic compounds, H=1.0 is used for carcinogenic compounds.

= Chemical is detected at concentration shown.

J Chemical is detected at a concentration below the method detection limit; the concentration is not known.

NL  Not listed

NA  Not available
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RFI REPORT ADDENDUM, AQC B19/SWMU 4, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
JUNE 2001
TABLE 34
Organics Detecled in Subsurface Seil
RFI Report Addendum, AQC 619/SWMU 4, Zone F, CNC
Soil-to- Surface
Groundwater Background
ssL® Reference
Parameter Location Concentration Unit Qualifier (DAF=24.8) Concentration
Acetone F619SB001 0.029 mg/kg = 3.0 NA
F6195B004 0.029 =
F619SB015 0.031 =
BEQs FB19SB015 0.589 mgkg  J NA 1.400°
FB195BQ16 0.393
Benzo(a)Pyrene F619SB016 0.100 mgikg  J 0.47 0.623°
Benzo(b)Fluoranthene F6195B016 0.096 mg/kg J 57 0.631°
Benzo(k)Fiuoranthene F6198B016 0.120 mg/kg J 57 0.609°
Benzoic Acid F6195SB019 0.100 mg/kg J NL NA
Bis(2-Ethythexyl) Phthalate F61958017 0.260 mg/kg J 3500 NA
F&8195B020 0.260 J
Carbon Disulfide F613SB0G1 0.002 mgrkg J 24 NA
F619SB004 0.004 J
Chrysene F619SB015 0.110 mg/kg  J 180 0.616"
F619SB018 0.120
Fluoranthene F619SB004 0.130 mg/kg J 7700 NA
F619SBO1S 0.130 Jd
F619SB016 0.150 J
F619SB019 0.150 J
Gasoline Range Organics GFDSSC036 0.0150 mg/kg J NL NA
GFDSSC037 0.0203 J
Pyrene F619SB004 0.160 mg/kg J 840 NA
F6195B015 0.150 J
FE6195B016 0.140 J
F6195B019 0.190 J
Toluene F619SB004 0.002 mg/kg J 1 NA

& Generic sail-to-groundwater SSLs (DAF = 24.8) are from EPA Region Ill RBC table (October, 2000).

® Sitewide background concentration for subsurface soil laken from Background PAHs Study Report: Technical
information for the Development of Background BEQ Values (CH2M-Jones, 2001).

_ Chemical is detected at concentration shown.

J Chemical is detected at a concentration below the method detection limit; the concentration is not
known.
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RFI REPORT ADDENDUM, AQC 619/SWML 4, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
JUNE 2001
TABLE 34
Pesticides and PCBs Detected in Subsurface Soil
RF! Report Addendum, AOC 619/SWMU 4, Zone F, CNC
Sail-to- Surface
Groundwater Background
ssL® Reference
Parameter Location Concentration Unit Qualifier (DAF=24.8) Concentration
NA Not available
NL Not lisled
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RFI REPORT ADDENDUM, AOC 619/SWMU 4, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
JUNE 2001
TABLE 35
Metals Detected in Subsurface Soil
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC
Soil-to- Subsurface
Groundwater packground
ssL? Concentration
Parameter Location Concentration Unit Qualifier (DAF=24.8) Range b
Aluminum F619SB001 2.840 mg/kg = 3,690,000 2630 to 36,800
F619SB004 21,700 =
F619SB015 18,300 =
Antimony F519SB004 0.6 mg/kg J 22 1.110 2.9
F619SB015 1.0 J
Arsenic FE195B001 1.3 mg/kq J 2,010 141036
F61958B004 17.7 J
F6195B015 10.6 J
Banum F618SB001 10.2 mg/kq J 3,690 7.7 to B3
F6195B004 157 =
F6195B015 30.8 =
Beryllium F6195B001 0.2 mg/kg J 44 0.22to2.4
F6193B004 1.4 =
F6195B015 0.7 =
Calcium F619SB0O1 490.0 mg/ka J NL 1040 to
127,000
F619SB004 16,800 J
F6195B015 12,800 J
Chromium, Total FB198B001 45 mg/kg J 8,380 7.4t0 65
F&8195B0GY 321 J
F6198B015 28.4 J
Cobalt F619SB001 0.8 mg/kg J 318,000 090to 15
F6195B004 58 J
F61988015 54 J
Copper F618SB001 14 mg/kg J 107,000 2.5t0 55
F619SB004 2584 =
F6195B015 253 =
lron F6193B001 2,330.0 mg/kg = 1,270,000 3110 to 58,100
F819SBQ04 26,100.0 =
F619SBD15 18,500.0 =
Lead F619SB001 4.9 mg/kg = 400° 2410123
F6195B004 106.0 =
F619SB015 39.1 =
Magnesium F619SB001 248.0 mg/kg J NL 399 t0 7,040
F6195B004 3,790.0 J
FE195BQ15 2,620.0 J

GNV/211690001-SLH2718,.00C
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RFI REPORT ADDENDUM, AOC 619/SWMU 4, 20NE F

CHARLESTON NAVAL COMPLEX
REVISION 0
JUNE 2001
TABLE 3-5
Metals Detected in Subsurface Soil
AF! Report Addendum, AOC 619/SWMU 4, Zone F, CNC
Soil-to- Subsurface
Groundwater gackground
ssL' Concentration
Parameter Location Concentration Unit Qualifier (DAF=24.8) Range o
Manganese F6195B001 15.8 mg/kg = 436,000 20to 1,120
F6195B004 722.0 =
F619SB015 236.0 =
Mercury F619SB004 0.6 mglkg = 40 0.04 to 0.57
F6195B015 03 =
Nickel F619SB001 1.7 mg/kg J 5360 1.910 22
F619SB004 11.1 =
F6195B015 110 =
Potassium F6135B001 135 ma/kg J NL 19510 3,790
F6195B004 2,330 J
F619SB015 1,460 J
Selenium F619SBOO 0.4 mg/kg J 17 0.40t0 1.7
F6195B004 1.9 =
F619SB0O15 1.7 =
Sodium F6195B001 96.8 ma/kg J NL 289 to 3,890
F6195B004 2,100 =
F6195B015 483 J
Tin FB19SB0O01 3.2 mg/kg J NL 111029
F619SB0O04 53 J
F619SB015 7.1 J
Vanadium F6195B001 6.0 ma/kg = 12,400 59to 112
F6195SB0Q4 48.4 =
F6195B015 39.6 =
2Zinc F619SB0O1 6.8 mg/kg J 27,800 9.310 198
F6195B0G4 255.0 J
FE6198B015 91.1 J

*Zone F SSL Calculations -- AOC 619/SWMU 4 & AOC 620/SWMU36

Subsurface soil background range values are the minimum and maximum concentrations detected in Zones F
and G combined grid samples.
¢ Default lead SSL = 400 mg/kg

= Chemical Is detected at concentration shown.
J Chemical is detecied al a concentration below the method detection limit; the concenlration is not
known.
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RFI REPQRT ADDENDUM, AQC B19/SWMU 4, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION ¢
JUNE 2001
TABLE 36
Organics Detected in Groundwater
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC
Background
Reference
Parameter Location Concentration Unit Qualifier MCL Concentration
Ethylbenzene FE20GW001 1.0 po/L J 700 NA
Xylenes, Total F&620GWO001 7.0 pg/L = 10,000 NA
= Chemical is detected at concentration shown.
J Chemical is detected at a concentration below the method detection limit; the concentration is not
known.

NA Not available
NL Nat listed
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RFIREPCHT ADDENDUM, AOC 619/5WMU 4, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION §
JUNE 2001
TABLE 37
Metals Detected in Groundwater
AFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC
Background
Reference
Parameter Location® Concentration Unit Qualifier MCL/RBC® Concentration
Aluminum F613GW002 323 pg/L = 35,000 7.7
F619GW003 117 =
F620GW001 834 =
Antimony FE20GWO01 1.9 pg/l J 6 NA
Arsenic F620GWO001 6.3 Ho/L J 50 16.2
Barium F619GWO001 10.5 pg/L = 2,000 200
FE619GWQ02 18.5 =
F619GW003 64.5 =
F620GWO001 317
Calcium F619GWO001 19,500 Hg/L = NL NA
F619GW002 52,600 =
F619GW0Q03 14,4000 =
F620GW001 95,600 =
Chromium, Tolal F619GWO002 1.9 g/l J 100 1.31
F619GW003 2.3 J
F620GWO001 8.0 J
Cobalt F619GW003 0.9 pg/L J 2,200 67
F620GW001 1.1 J
Copper F619GW003 3.2 pg/L J 1,300 NA
lron FE19GWO01 961 pg/L = 11,000 NA
F619GW002 459 =
F619GWO003 5,720 =
F620GWO001 3,710 J
Magnesium F619GWO001 3,310 Mg/L = NL NA
F619GW002 16,700 =
F619GWO003 223,000 =
F620GWO001 213,000 =
Manganese FE19GWO01 141 pg/L = 730 1,260
F619GW002 90.9 =
F619GW003 934 =
F620GWO001 186 =
Nickel F620GW001 4.3 pgfl J 730 61.1
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RFI REPORT ADDENOUM, AOC 615/SWMU 4, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
JUNE 20601
TABLE 3-7
Metals Detected in Groundwater
RFI Addendum, SWMU 4/AOC 618, Zone F, CNC
Background
Reference
Parameter Location” Concentration Unit Qualifier MCL/RBC® Concentration
Potassium F619GWOM 2,930 pg/L = NL NA
F619GWO02 24,000 =
F619GWO003 87,100 =
F620GWOON 25,500 =
Sodium F619GW002 284,000 Hg/L = NL NA
F619GW003 2,590,000 =
F&620GW 001 611,000 =
Vanadium FE19GWO001 1.1 yg/L J 260 1.13
F619GW002 14.7 =
F619GWO003 5.6 J
F820GWO001 188 J

® Metals data from geoprobe samples not considered
® Concentrations listed in italics are for parameters that have no MCL values; tap water RBCs used from EPA
Regicn Il RBC tables {October, 2000)

J

NA
NL

Chemical is detected at concentration shown.
Chemical is detected at a concentration below the method detection limit; the concentration is not

known.
Not available
Not listed

GNV/011690001-SLH2718 DOC
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SECTION 4.0

COPC/COC Refinement
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RFI REPORT ADDENDUM, AOC 619/SWMU 4, ZONE F
CHARLESTON NAVAL COMPLEX

REVISICN ¢

JUNE 2001

Table 4-2 for comparison. These metals concentrations do not exceed the current screening

criteria, and therefore are not considered COPCs.

Organic analytes reported in the Zone F RFI Report, Revision ( that exceeded screening
criteria included benzene, methylene chloride, and TCE. Table 4-3 presents a summary of
analytical results for these chemicals from all surface and subsurface soil samples analyzed
at the site. The data in Table 4-3 indicate that these chemicals were detected in few
locations, and each exceedance occurred in a single soil sample. Two of the detections (for
benzene and TCE) occurred in a sample collected at boring F6195B001. Groundwater
samples collected from a monitor well installed at this location (F619GW001) have not had
detections of these or other VOCs. Groundwater samples from the other site monitor welis
also have not contained detectable concentrations of these compounds, indicating that
significant leaching of these chemicals is not occurring. As described in the EPA Soil
Screening Guidance: Technical Background Document (EPA, 1996), the average concentration in
a release area needs to exceed an SSL in order for the migration from soil to groundwater to
be of concern at a site. A sitewide average concentration of each of these three constituents
in soil, as shown in Table 4-3 taking the highest concentration of surface or subsurface soil
from each sample location, indicates that their corresponding SSLs are not exceeded on a

sitewide basis.

4.3 Groundwater

Iron, chloromethane, and thallium, were identified in the Zone F RFI Report, Revision 0 as

exceeding screening criteria in groundwater. These three constituents are described below.

The maximum iron concentration detected in the site monitor wells (32,000 ng/L) is within
the range of iron concentrations detected in the grid (background) wells from combined
Zones F and G (2,000 to 62,300 ng/L). Iron is one of the most commonly occurring minerals
and is naturally found in shallow groundwater at the CNC and Charleston area at
concentrations similar to the levels detected at this site. Based on these considerations, iron

is not considered a COPC at this site.

Thallium was detected in four of the 12 groundwater samples collected at the site, from
three different wells. Three of the detects are “]” flagged, or estimated concentrations (3.4
ng/L, 6.6 ng/L, and 6.8 ng/L) near the method detection limit (MDL). The fourth detect, 11
ng/L, was not flagged. Three of the detects were identified during the first sampling event.
Except for F619GW001, which showed a detect of 6.8 ] pg/L in the second round of

sampling, the wells did not contain detectable amounts of thallium in subsequent rounds.

GNV/011690001-SLH2718 DOC 4.2
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RFI REPORT ADDENDUM, ACC 619/SWMU 4, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 0

JUNE 2001

Table 4-4 shows the thallium analysis results for groundwater at the site. The most recent
data from the site indicate that thallium is not present above the reporting limits.
Additionally, no source of thallium in soil, indicating the occurrence of a release, has been
identified during the RFI. Based on these considerations, thallium is not considered a COC
at this site.

Chloromethane was detected at an estimated (“J” flagged) concentration of 8 pg/L in the
groundwater sample recovered from F619GWO003 during the first round of RFI sampling.
This result was not reproducible during subsequent sampling events. Chloromethane was
not detected in groundwater samples collected from F619GW001, F619GW002, or
F620GWO001, nor in any soil samples at the site. Chloromethane is a common laboratory
contaminant. Additionally, no source area of chloromethane in soil, indicating the
occurrence of a release, was identified during the RFI. Based on these considerations,

chloromethane is not considered a COC.

No COPCs were identified during the sampling activities subsequent to the original RFI

achivittes.

GNV/011690001-SLH2718 DOC
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RFt REPORT ADDENDUM, AQC 619/SWMU 4, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 0
JUNE 2001
TABLE 4-1
Surface Soil COPC Refinement; BEQs, Iron, and Manganese Detected in Surface Soil
RFI Report Addendum, AOC 619/SWMLUI 4, Zone F, Charleston Naval Complex
Soil-to- Surface
Groundwater Regionlll Regionlll Background
ssL® Residential Industrial Concentration
Parameter Location Concentration Unit Qualifier (DAF=24.8) Soil RBC® Soif RBC® Range®

BEQs F004SB001 0.462 mglkg = NA 0.08749 0.78 1.304°

F004SB002 0.307 =

F619SB001 0.477 =

F619SB002 0.301 =

F619SB004 0.745 =

F6135B005 0.356 =

F613SB006 0.474 =

F619SB007 0.373 =

F6195B008 0.280 =

F&619SB009 0.444 =

F619SB011 0.376 =

FE619SB013 0.391 =

F6195B015 0.420 =

F619SB017 0.321 =

LF504SB001 0.769 =

LF504SB003 1.041 =
Iron FG04SB001 6,470 mg/kg = 1,270,000 2,346 61,320 3570 - 32,700

F004SB002 6,190 =

F004SB003 3,080 =

F004SB004 1,360 =

F619SB001 11,800 =

F619SB001 11,800 =

(SPLP focation}
F&19SB002 15,000 =
F619SB8004 14,000 =

F6195B004 4,790 =
{SPLP location)
F8135B005 4,640 =
F6195B006 888 =
F6195B00G7 15,500 =
F6195B008 6,300 =
F6195B009 5,400 =
F619S8010 5,240 =
F619SB011 7.800 =
F6195B012 2,120 =
F619SB013 9,360 =
F6195B014 1,840 =
F6188B015 18,800 =
F619SB015 8,570 =

{SPLP location)
LF0375P028 20,100 =
LFO375P029 12,400 =
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JUNE 2001
TABLE 4-1
Surface Soit COPC Refinement; BEQs, lron, and Manganese Detected in Surface Soil
RFI Report Addendum, AOC 619/SWMU 4, Zone F, Charleston Naval Complex
Soil-to- Surface
Groundwater Regionlll Region |l Background
ssL” Residential Industrial Concentration
Parameter Location Concentration Unit Qualifier (DAF=24.8) Soil RBC® Soil RBC" Range®
lron { F5045B001 6,130 mg/kg = 1,270,000 2,346 61,320 3570 - 32,700
{ F504SB003 12,500 =
LG037SP001 17,100 =
Manganese F004S8001 66.7 mg/kg = 436,000 156.4 4,088 32 - 436
F0O0458B002 86.2 =
FO045B003 138 =
F0O04SB004 20.4 =
F6195B001 104.0 =
F619SB001 167 =
(SPLP location)
F6195B002 115.0 =
F6195B004 283.0 J
FB195B004 83.3 =
(SPLP location)
F618SB005 43.9 J
F619SB008 9.1 =
F619SB007 216.0 J
F618SB008S 110.0 J
F6195B009 54.5 J
F619S8B010 §1.0 =
F619SB011 150.0 J
F619SB012 243.0 =
F6195SB013 118.0 =
F619SB014 8.2 =
F6198B015 320.0 =
F819SB015 110 =
(SPLP localion)
LF0375P028 207 =
LFO375F029 111 =
LF5045B001 80.3 =
LF5045B003 106 =
LG037SP001 176 =

2 Zone F SSL Calculations -- AOC 619/SWMU 4 & ACC 620/SWMU36

® Residential and Industrial RBCs obtained from the EPA Region 1l RBC Table (October, 2000). HI=0.1 1s used
for non-carcinggenic compounds; Hi=1.0 is used for carcinogenic compounds.

¢ Surface soil background range values are the minimum and maximum concentrations detected in Zones F and
G combined grid samples.

¢ Sitewide background concentration for surtace soil taken from Background PAHs Study Report: Technical
Information for the Development of Background BEQ Values (CH2M-Jones, 2001).

= Chemical 1s detecled at concentration shown.
J Chemical is detected at a cancentration below the method detection imit; the concentration is not known.
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TABLE 4-2
Subsurface Soil COPC Refinement; Chromium and Thallium Detected in Subsurface Soil
RF! Report Addendum, AOC 619/SWMU 4, Zone F, CNC

Soil-to- Subsurface
Groundwater  Background

SSL Concentration
Parameter Location Concentration Unit Qualifier (DAF=24.8) Range”®
Chromium F004SB001 252 mg/kg = 8,380° 74-65
F0045B002 36.6 =
F0045B003 38.8 =
F0045SB004 28.1 =
F619SB001 27 =
F619SB001 4.5
(SPLP location)
F619SB004 404 J
F6195B004 32.1 J
{SPLP location}
F619SB003 43.4 dJ
F6195SB010 42.8 =
F6198B012 4.2 =
F619SB013 32.6 =
F619SB014 21.0 =
F619SB015 304 =
F619SBO15 28.4 J
{SPLP location)
Thallium F619SB009 1.40 myg/kg J 451° 0.4-12
F619SB013 0.50 J

& Zone F SSL Calculations -- AOC 619/SWMU 4 & AOC 620/SWMU36

Subsurface soil background range is the minimum and maximum concentrations detected in Zones F and G
combined grid samples.
° Region Il SSL for DAF = 24.8 for thallium from RBC table {October, 2000).

= Chemical is detected at concentration shown.

J Chemical is detected at a concentration below the method detection limit; the concentration is not

known.
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RFI AEPORT ADDENDUM, AQC 619%/SWMU 4, Zuna F
CHARLESTON NAVAL COMPLEX

REVISION 0
JUNE 2001
TABLE 4-3
COPC Refinement; Soll to Groundwater Migration - Organics
RFI Repont Addendum, AOC 619/SWMU 4, Zone F, CNC
Solfl-to-
Groundwater
Surface Subsurface Maximum Averaging ssL®
Parameter Location Unit Concentration Qualifier Concentration Qualifier Concentration Qualifier Concentration® {DAF=24.8)
Benzene F004SB001 mg/kg 0.006 U 0.008 U 0.008 U 0.004 0.037
FO04SB002 0.006 U 0.008 U 0.008 U 0.004
F0045B003 0.006 U 0.007 J 0.007 J 0.007
F004SB004 0.006 U 0.007 udJ 0.007 U 0.0035
LF504SB003 0.006 U 0.0086 u 0.003
F6195B001 0.006 U 0.062 = 0.062 = 0.062
F619SB001 0.004 u 0.003 U 0.004 U 0.002
{SPLP location)
F6198B002 0.006 U 0.006 U 0.003
F619SB004 0.006 U 0.017 U 0.017 U 0.0085
F&619SB004 0.005 U 0.005 U 0.0025
(SPLP location)
F619SB005 0.006 U 0.008 U 0.003
F619SB006 0.029 U 0.029 U 0.0145
F619SB007 0.007 wJ 0.007 v 0.0035
F6195B008 0.006 U 0.008 U 0.003
F619SB002 0.006 U 0.044 u 0.044 U 0.022
F6198B010 0.008 U 0.009 U 0.009 U 0.0045
F618SB0O11 0.006 (UM 0.006 U 0.003
F619SB012 0.006 U 0.006 U 0.006 U 0.003
F619SB013 0.006 uJ 0.007 U 0.007 U 0.0035
F6195B014 0.005 U 0.006 U 0.006 U 0.003
F6195B015 0.008 uJ Q.008 U 0.004
F6195B015 0.004 UJ 0.006 U 0.006 u 0.003
(SPLP location)
LGO37SP001 0.007 U 0.007 ) 0.0035
LFG373P028 0.010 u 0.010 U 0.005
LF0375P029 0.006 u 0.006 U 0.003
Mean 0.00724 0.037
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RFI REPOAT ADDENDUM, AGC 619/SWMU 4, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION ©
JUNE 2001
TABLE 4-3
COPC Refinement; Soll to Groundwater Migration - Organics
RF! Report Addendum, AQC 619/SWMU 4, Zone F, CNC
Soil-to-
Groundwater
Surface Subsurface Maximum Averaging ssL®
Parameter Location Unit Concentration Qualifier Concentration Qualifier Concentration Qualifier Concentration® (DAF=24.8)
Methylene F0O045B001 mg/kg 0.006 V) 0.008 ) 0.008 U 0.004 0.0248
Chiloride FO04SB002 0.006 U 0.008 U 0.008 u 0.004
F0045B003 0.006 U 0.022 uJ 0.022 U 0.011
F0045B004 0.006 J 0.032 U 0.006 J 0.006
LF5048B003 0.043 U 0.043 u 0.0215
F61958001 0.004 U 0.016 Uy 0.016 U 0.008
FB19SB001 0 004 U 0.0086 U 0.008 u 0.003
(SPLP location)
F6198B002 0.004 §] 0.004 U 0.002
FB19SB004 0.012 u 0.098 = 0.098 = 0.098
F619SB004 0.007 U 0.007 u 0.0035
(SPLP location)
F619SB005 0.002 J 0.002 J 0.002
FE195B006 0.029 U 0.029 U 0.0145
F&819SB007 0.007 U 0.007 U 0.0035
F81958008 0.020 U 0.020 U 0.0
F619SB00Y 0.006 U 0.088 B} 0.088 u 0.044
F619SB010 0.008 U 0.0086 U 0.008 §] 0.004
F619SB0O11 0.008 U 0.006 U 0.003
F&198B012 0.006 U 0.006 U 0.006 u 0.003
F6195B013 0.026 uJ 0.007 U 0.026 u 0.013
F619SB014 0.005 ) 0.006 U 0.006 U 0.003
F619S8B015 0.022 UN| 0.022 U 0.011
F819S88015 0.008 Ud 0.008 u 0.008 u 0.904
{SPLP location)
LGO37SP0O01 0.007 U 0.007 U 0.0035
LFO375P028 0.010 U 0.010 u 0.005
LFG378P02% 0.006 U 0.008 u 0.003
Mean 0.0115 0.0248
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RFI REPORT ADDENDUM, AQC 613/SWMU 4, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
JUNE 2001
TABLE 4-3
COPC Refinement; Soil to Groundwater Migration - Organics
RF! Repart Addendum, AOC 61%/SWMU 4, Zone F, CNC
Soil-to-
Groundwater
Surface Subsurface Maximum Averaging ssL®
Parameter Location Unit Concentration Qualifier Concentration Qualifier Concentration Qualifier Concentration* {DAF=24.8)
TCE FO04SB0C1 mg/ky 0.006 U 0.008 U 0.008 U 0.004 0.0744
F0045B002 0.0086 u 0.008 u 0.008 U 0.004
F004SB003 Q.006 U 0.008 J 0.008 J 0.008
F004SB004 0.006 u £.c03 J 0.003 J 0.003
LF5045B003 0.006 u 0.006 U 0.003
F6198B001 0.006 ) 0.062 = 0.062 = 0.062
F619SB8001 0.004 U 0.003 U 0.004 U 0.002
(SPLP location)
F619S8B002 0.008 U 0.006 U 0.003
F6195B004 0.002 J 0.017 U 0.002 J 0.002
F619SB004 0.005 U 0.005 u 0.0025
(SPLP location)
F619SB005 0.008 U 0.0086 U 0.003
F&19SB006 0.029 u 0.029 U 0.0145
F6195B007 0.007 wJ 0.007 U 0.0035
F619SB008 0.006 ) 0.006 U 0.003
F619SB009 0.008 U 0.044 U 0.044 U 0.022
F619SB010 0.002 J 0.009 U 0.002 J 0.002
F619SB011 0.006 uJ 0.008 U 0.003
F6195B012 0.006 U 0.006 U 0.006 U 0.003
F61958013 0.002 J 0.007 U 0.002 J 0.002
F619SB014 0.005 U 0.006 U 0.006 U 0.003
F619S8B015 0.010 J 0.010 J 0.01
F819SB015 0.004 uJ 0.006 U 0.006 U 0.003
{SPLP location)
LGO37SP0OO1 0.007 §] 0.007 U 0.0035
LLFO375P028 0.010 U 0.010 u 0.005
LFO375P029 0.006 u 0.006 u 0.003
Mean 0.00708 0.0744
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RFI REPORT ADDENDUM, AOC 61%/SWMU 4, Zunt F
CHARLESTON NAVAL COMPLEX

REVISION 0

JUNE 2001
TABLE 4-3
COPC Refinement; Soil to Groundwater Migration - Organics
RFI Report Addendum, AQC 619/SWMU 4, Zone F, CNC

Soil-to-
Groundwater
Surface Subsurface Maximum Averaging ssL®
Parameter Location Unit Concentration Qualifier Concentration Qualifier Concentration Qualifler Concentration® (DAF=24.8)

Concentrations that exceed screening criteria are highlighted and in bold.
® for averaging, non-detect values taken at one-half reported detection limit
® $SL taken from EPA Region 9 PRG Table (November, 2000} adjusted for site-specific DAF=24.8.

= Chemical detected at concentration shown.

Chemical I1s detected at a concentration below the method detection limit; the concentration is not known.
U Chemical is not detected above reported limit.
UJ  Not detected above reporting limit; reporting limit estimated.
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JUNE 2001
TABLE 4-4
COPC Refinement; Thallium in Groundwater
RFI Report Addendum, AQC 619/SWMU 4, Zone F, CNC
Background
Reference
Parameter Location Sample Date Concentration Qualifier Unit MCL Concentration
Thallium FB13GW00t 619GW00101 11/10/1996 34 J pg/L 2 5.58
FB19GW001 619GW00102 05/07/1997r 6.8 J
F619GWO001 619GWO00103  09/10/1997 5.0 U
F619GW001 619GW00104 12/01/1997 50 u
F619GW002 619GW00201 11/10/1996 27 u pg/t
FB19GW002 618GWO00202  05/09/1997 5.1 Y
F619GWO002 619GW00203  09/10/1997 5.0 U
FE19GWO002 619GW00204 11/25/1997 5.0 u
FE19GWO003 619GWO00301 11/09/1996E 6.6 J Hg/L
F619GW003 619GW00302  05/08/1997 7.0 u
F619GW003 619GW00303  09/11/1897 5.0 u
F619GW003 613GW00304 11/25/1997 5.0 u
FE20GW001 620GWO00101 11/08/1996L 11.0 = po/lL
FB20GWO001 620GW00102  05/09/1997 6.6 u
FB20GWO01 620GWO00103  08/29/1997 5.0 u
FB20GW001 620GWO00104 11/19/1997 5.0 U

Concentrations that exceed screening criteria are highlighted in beld.

J

known.

u

GNV/011690001-SLH2718 OC

Chemical 1s detected at concentration shown.
Chemical is detected at a concentration below the method detection limit; the concentration is not
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AFI REPORT ADDENDUM, AQC 61%/SWMU 4, ZONE
CHARLESTON NAVAL COMPLEX

REVISION 0

JUNE 2001

5.0 Summary of Information Related to Site
Closeout Issues

5.1 RFI Status

The Zone F RFI Report, Revision 0 {(EnSafe, 1997) addressed SWMUs/ AOCs within the CNC,
including AOC 619/SWMU 4. The subsequent Zone F RFI Report Work Plan Addendum
(EnSafe, 1999) presented sampling and testing to address data gaps at AOC 619/SWMU 4.
The samples were collected in 1999, and the results are reported in Section 3.0 of this RFI
Report Addendum. Section 3.0 also presents data associated with Zone L, collected within
the AOC 619 boundary.

In accordance with the RFI completion process, if a determination of no further
investigation (NFI) is made upon completion of the RFI, then a site may proceed to either
NFA status or to a CMS. Because no COCs are present in soil or groundwater, CH2M-Jones

recommends this site for NFA.

The remaining subsections address issues which the BCT agreed to evaluate prior to site

closeout.

5.2 Presence of Inorganics in Groundwater

For the purpose of site closeout documentation, the inorganics in groundwater issue refers
to the occasional or intermittent detection of several metals {primarily arsenic, thallium, and
antimony) in groundwater at concentrations above the applicable MCL, preceded or
followed by detections of these same metals below the MCL or below the practicable
quantitation limit.

Arsenic and antimony have not been detected above MCLs. Thallium has been sporadically
detected (in four out of 16 samples) at SWMU 4/AQC 619. Thallium was detected only in
the first or second sampling round, and not in subsequent rounds. The concentrations are
not reproducible. As discussed in Section 4.3 of this RFI Report Addendum, further

evaluation of inorganics in groundwater at this site is not warranted.

No corrective action for groundwater at this site is warranted.

GNV/011690001-SLH2718 DOC 51
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5.3 Potential Linkage to SWMU 37, Investigated Sanitary
Sewers at the CNC

The sanitary sewer service line which connects to Building 1824, as well as the sewer main
which parallels Kilo Street at the south side of the site, were included in the Zone L utility
corridor investigation. These utilities are shown in Figure 5-1. Soil and groundwater probes
advanced in this area are designated “LF” or “LG” in Figure 3-1; all detects (except for
metals from groundwater probe samples) are summarized in the analytical summary tables
provided in Section 3.0. FDS investigation borings (designated “GFDS”) were also advanced
in the immediate vicinity of the sanitary main which parallels Kilo Street. No impacts to
subsurface soil or groundwater exceeding comparison criteria were determined as a result
of this investigation, and no further evaluation of this issue is required. There is no evidence
that releases from the sanitary sewers at this site have occurred or have impacted the

environment.

5.4 Potential Linkage to AOC 699, Investigated Storm Sewers
at the CNC

The storm water collection system located west of AOC 619 was included in the Zone L
utility corridor investigation. Soil and groundwater probes advanced in this area are
designated “LF” or “LG” in Figure 3-1; all detects (except for metals from groundwater
probe samples) are summarized in the Section 3.0 analytical summary tables. No impacts
exceeding comparison criteria to subsurface soil were determined as a result of this

investigation, and no further evaluation of this issue is warranted.

5.5 Potential Linkage to AOC 504, Investigated Railroad Lines
at the CNC

The rail lines which traverse the periphery of the site were investigated by a combination of
samples collected during the RFL, and FDS and utility corridor borings (“LF” and “GFDS”
in Figure 3-1). All samples from Zone L that were within the AOC 619 area were included
in the data evaluation for this site. No impacts to surface or subsurface soils exceeding
comparison criteria were determined as a result of this investigation, and no further

evaluation of this issue is warranted.
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5.6 Potential Migration Pathways to Surface Water Bodies at
the CNC

Two potential migration pathways from the site to surface water are overland flow via
storm water runoff, and subsurface flow via groundwater. There were no COPCs in surface
soil at AOC 619; therefore, further evaluation of a potential pathway for contaminant

migration via storm water runoff is not warranted.

In addition, the soil-to-groundwater pathway is considered invalid at this site because there
are no COCs in s0il to leach into groundwater. Therefore, further evaluation of migration of

potentially contaminated groundwater to a surface water body is not warranted.

5.7 Potential Contamination in Oil/Water Separators (OWSs)

The issue of potential contamination of OWSs refers to the possible presence of an OWS that
has not yet been investigated at a SWMU or AOC as part of the RCRA or underground
storage tank (UST) process.

Neither the RCRA Facility Assessment (RFA) nor the RFI refer to the presence or possible
presence of an OWS at AOC 619/SWMU 4. There is no visual evidence of an OWS at this
site, and there is no reference made to an OWS at this facility in the Oil Water Separator Data
(Navy, 2000). Therefore, further evaluation of this issue at AOC 619/SWMU 4 is not

warranted.

5.8 Land Use Control Management Plan

The RFI Report Addendum screening did not identify any COCs in soil or groundwater at
AQC 619/SWMU 4, based on unrestricted land use criteria, which are conservative for this
industrial area. Therefore, land use controls are not necessary for SWMU 4/AQOC 619.
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6.0 Recommendations

AQC 619 is the site of a former waste oil storage yard, which was active from 1955 to 1982.
Historical records indicate that site activities included storage, transfer, and distribution of
petroleum waste and/or fuel via subsurface conveyance piping and two 15,000-gallon
ASTs. These tanks were constructed in 1964. Waste oil and sludge delivered to the site using
rail cars was transferred into the tanks for temporary storage until 1980, at which time they
were upgraded for gasoline storage, including installation of a concrete containment sump.
There have been no reports or observations indicating any past spills or contaminants that
may have been discharged to the environment. AOC 619 also encompasses Building 1824, a
hazardous materials storage facility constructed in 1990. No releases have been documented

from this structure.

SWMLU 4 consists of Buildings 1316, used for tool storage, and 381, used for pesticide
formulation and storage from approximately 1981 until 1985. There have been no

documented releases from this structure.

According to the Zone F RFI Report, Revision 0 (EnSafe, 1997) iron, thallium, benzene,
methylene chloride, and BEQs were identified as COPCs in soil, while chloromethane and
thallium were identified as COPCs in groundwater. A re-evaluation of these chemicals
determined that iron, thallium, and BEQs do not exceed BRCs or site-specific SSLs. Benzene
and methylene chloride in soil were evaluated as recommended in the EPA 50il Screening
Guidance: Technical Background Document (EPA, 1996), and were determined to have mean
concentrations less than site-specific SSLs. These compounds have not been detected in site

groundwater. Therefore, they are not considered COCs at this site.

The single detection of chloromethane in groundwater is not representative and not
reproducible at this site; therefore, it is not considered a COC. Likewise, detected thallium
concentrations above its BRC are not reproducible in site groundwater. Therefore, these two
chemicals are not considered COCs at SWMU 4/AOC 619, and do not warrant corrective

action.

Although the Zone F RFI Report, Revision 0 concludes that a CMS is appropriate for AOC
619/SWMU 4 as slated in the recommendations provided in Appendix A of the RFI report;
the evaluation of COPCs as presented in Section 4.0 of this RFI Report Addendum

concludes that corrective action is not necessary. This RFI Report Addendum further
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concludes that NFA is appropriate at SWMU 4/AOC 619. Further investigation or

corrective action is not necessary.

Once the BCT concurs that NFA is appropriate for the site, a Statement of Basis will be
prepared that will be made available for public comment in accordance with SCOHEC

policy. This will allow for public participation in the final remedy selection.
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected In Surface and Subsurface Sofl
Soil to
Residential Groundwater
Sutface RBC* Surface Subsurface SSL* Subsurface
Parameters Location Conc, (THQ=0.1) Background Conc. (DAF=20) Background
~———— — —— ——
Volatile Organic Compounds (ug/kg) _
1.1-Dichioroethene 004SB003 ND 1100 NA 4.0 60 NA
61958001 ND 440
1.2-Dichlorocthene (total) 6195B0)5 ND 70000 NA 20 400 NA
2-Butanone (MEK) 6195B001 40 4700000 NA 10.0 7900 NA
G195BO04 70 450
6195B0]1 40 NT
Benzene 0045B003 ND 22000 NA 7.0 30 NA
6195B001 ND 62.0
Carbon disulfide 00458003 ND 780000 NA 12,0 32000" NA
00458004 ND 15.0
61958010 ND 6.0
61958013 10 1
61958015 NC 6.0
Chlorobenzene 004SB00] ND 160000 NA 6.0 1000 NA
61958001 ND 64.0
Chloroform 0045B004 ND 100000 NA 20 600 NA
Methylene chloride 004SBO04 6.0 85000 NA ND 20 NA
61958004 ND 98.0
6195B005 2.0 NT
6195B015 20 ND
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Table 10.1.4
Zove F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Seil
Soil to
Residential Groundwater
Surface RBC®* Surface Subsurface SSLe Subsurface
Parameters Location Conc. (THQ=0.1) Background Conc. (DAF=10) Background
Toluene 004SB0G3 ND 1600000 NA 6.0 12000 NA
61958001 ND 61.0
Trichloroethene 00458003 ND 58000 NA 8.0 60 NA
004SB004 ND 3.0
61958001 ND 62.0
619SB004 2.0 ND
61958010 2.0 ND
61958013 2.0 ND
61958015 ND 10.0
Semivolatile Organic Compounds {up/kg) .
BEQs' 00488001 0.082 1] NA NA NA NA
00458002 69.233 NA
004$B003 ND NA
00458004 ND NA
61988001 272.080 NA
61958002 49.214 NA
61988004 540.180 NA
61958005 163.6885 NA
6195B006 244.203 NA
619SR007 152.740 NA
61958008 84.842 NA
619SBOOY 247.360 NA
6198B0I0 ND NA
61988011 176.360 NA
61988013 190.980 NA
61988014 ND NA
6198B0IS 214770
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision. 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Seil to
Residential Groundwater
Surface RBC* Surface Subsurface SSLe Subsurface
Parameters Location Conc. {THQ=0.1) Background Conc. (DAF=10) Bxggd
2-Methylnsphthalene 004SB0O0| 600.0 310000 NA ND 126000 NA
0045B002 450 ND
519SB002 50.0 NT
6195B00S 60.0 NT
61958006 4350 NT
Acenaphthene 61958005 340.0 470000 NA NT 570000 NA
Acenaphthylene 61958004 0 470000 NA ND 293000 NA
6195B01S 51.0 ND
Anthracene 004SB004 ND T 2300000 NA 64 120000007 NA
619SB001 62 ND
61958004 750 ND
61958007 120 NT
6195B00Y 50 ND
61958013 65 100.0
6195BOLS 438 ND
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston

Section 10 — Site Specific Evaluations

Revision: 0

Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBC* Surface Subsurface SSL+ Subsurface
Parameters Location Conc. (THQ=0.1) Background Conc. (DAF=20) Background
Benzo(a)anthracene 004SB00I ND 880 NA 72 2000" NA

004SBOO2 53.5 1]
0045 B003 ND 43
004SBO04 ND 200
619SB0OI 220.0 ND
619SB004 600.0 120
6195B00S 119.5 NT
61988007 2.0 NT
619sB008 59.0 NT
619SRO09 86.0 ND
619SBD10 ND 100
619SB011 120.0 NT
619SB0]3 130.0 {80
6195B014 ND 82
6195B015 120.0 96
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Seil to
Residential Groundwater
Surface RBC* Surface Subsurface SSL+ Sabsurface
Parameters Location Conc. (THQ=0.1) Backgrouud Conc. {DAF=20) Background
Benzo(a)pyrene 004$B001 ND L1} NA 110.0 8000 NA
00458002 56.0 91.0
00458003 ND 57.0
004SB004 ND 200.0
619SB001 220.0 63.0
6)19SB002 43.0 NT
6195B004 410.0 130.0
6{9SB005 125.0 NT
619SB006 240.0 NT
6195B007 120.0 NT
61958003 66.0 NT
6195B00Y 190.0 ND
6195B010 ND 100.0
619SBO1 1 140.0 NT
6198B013 140.0 150.0
619SBO14 ND 92.0
6195BO1S 170.0 1300
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soll
Soll to
Residential Groundwater
Surface RBC* Surface Subsurface SSLe Subsurface
Parameters Location Conc. (THQ=0.1) Background Cone. (DAF=20) Background
Benzo(b)fluoranthene 0045B001L ND 880 NA 110.0 5000 NA
0D45B002 72.5 120.0
0045B003 ND 520
QD45B004 ND 220.0
619SB001 220.0 ND
6195B002 570 NT
6195B0O4 460.0 240.0
6195B00S 165.0 NT
6195B007 160.0 NT
6195B00B 69.0 NT
61958009 400.0 70.0
61958010 ND 110.0
6195B01 160.0 NT
6195B013 270.0 170.0
6195B014 ND 120.0
6195805 200 130.0
Benzo(g.h,i)perylene 0045B001 ND 230000 NA 78.0 4.66E+08 NA
0045B002 60.0 ND
004SB004 ND 90.0
61988001 62.0 ND
619SB004 200.0 ND
619SB00S 110.0 NT
619SB006 63.0 NT
6195B007 62.0 NT
6195B008 590 NT
61958009 100.0 ND
6195B010 ND 67.0
61958011 65.0 NT
619SB013 790 66.0
619SBO1S 75.0 ND
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Eveluations
Revision: 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analyles Detected In Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBC* Surface Subsurface SSLe Subsurface
Parameters Location Conc, (THQ=0.1) Background Cone. (DAF=20) Background
Benzo{k)fluoranthene 0045B001 ND £800 NA 110.0 49000 NA
004SBOO2 55.50 9.0
004SB003 ND 58.D
0045B004 ND 230.0
6195B00! 220.0 ND
61958002 460 NT
6195B004 3700 ND
61958005 120.0 NT
61988007 120.0 NT
619SB008 67.0 NT
61988010 ND 110.0
6{95B011 140.0 NT
619SE013 210.0 180.0
6195B014 ND 140.0
6195B015 200.0 140.0
Benzoic acid 0045B003 ND 31000000 NA 490 400000 NA
00458004 43.0 ND
619SB001 ND 4.0
6195B002 97.0 NT
619SB004 1100 110.0
619SB005 1300 NT
6195B007 60.0 NT
619SB009 130.0 110.0
619SB010 ND 62.0
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Sofl
Soil to
Residential Groundwater
Surface RBC* Surflace Subsurface SSL* Subsurface
Parameters Location Cone, (THQ=0.1) _Background Conc. (DAF=20) Background
bis(2-Ethylhexyljphthalate D04SBO02 253.50 46000 NA ND 3600000 NA
61958001 85.00 ND
&195B004 45.00 ND
610SB00S 44.00 NT
619SB007 60.00 NT
6195B008 1400.00 NT
61958011 $1.00 NT
Butylbenzylphthalate 6195B008 420 1600000 NA ND 930000° NA
Chrysene 0045B001 2.0 £3000 NA 110.0 150000 NA
0045B002 8.0 120.0
004SB003 ND 59.0
00458004 ND 350.0
6195B001 280.0 ND
61958002 540 NT
6195B004 480.0 130.0
§195B00S 135.0 NT
§195B006 305.0 NT
61958007 140.0 . NT
6195B008 7.0 NT
6595B009 160.0 ND
6195B010 ND 110.0
6195B011 160.0 NT
61958013 380.0 240.0
61958014 ND 130.0
6195B015 170.0 130.0
Diethylphthate 0045B001 ND 6300000 NA o4 470000" NA
Di-n-butylphihalate 0045B001 200.0 780000 NA ND 2300000 NA
61958004 53.0 ND
619SB00S 480 NT
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Soll to
Residential Groundwsater
Surface RBC* Surface Subsurface SSL+ Subsurface
Paramediers Location _S!_onc. (THQ=0.1) Backgroﬂl Conc. (DAF=20) Bncg
Di-n-octylphthalate 61958008 56.0 160000 NA NT 100D0000* NA
Dibenzofuran 004SB0OY 410 31000 NA ND 240000 NA
Fluoranthene 00458001 ND 310000 NA 130 4300000" NA
0045B002 34 14
0045B0ONY ND 99
0045B004 ND 410
61958001 370 ND
51958002 5 NT
56195B004 3100 160
6195B00S 210 NT
619SB00G 280 NT
61958007 120 NT
5195B008 110 NT
619SBX9 B8 64
6195B010 ND 200
6195801 { 150 NT
61958012 ND 58
6€195B013 890 810
619SB014 ND 140
61958015 160 140
Fluotene 619SB004 110.0 310000 NA ND 560000* NA
619SB00G 195.0 NT
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Dedected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parameters Location Conc. (THQ=0.1) Background Conc. DAF=120) Background
Indeno(l,2,3-cd)pyrene 00458001 ND 820 NA | 24 14000* NA
004SB0O04 ND 100
619SB0O1 56 ND
61958004 200 ND
619sB00S N NT
§19SB0CS 1% NT
81958007 62 NT
51958008 53 NT
61958009 86 ND
619SB010 ND 62
81958011 68 NT
61958013 85 65
51988015 86 62
Nsphthalene 0045B001 680.0 310000 NA ND 84000* NA
Pentachlotophenol 61958005 74.0 5300 NA NT 30°f NA
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Zone F RCRA Facility Investigation Report

NAVBASE Chatrleston

Section 10 — Site Specific Evaluations

Revision: 0

Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBC* Surface Subsurface SSLe Subsurface
Parameters Location Cone, (THQ=0.1) Background Conc. (DAF =20} Background
Phenanthrene 0045BO01 93 230000 NA ND 1380000 NA

004SB002 53 61
00458004 ND 85
6195001 120 ND
619SB002 52 NT
619SB004 1200 .2
6195B0GS 180 NT
61958006 490 NT
619SB007 54 NT
61958008 89 NT
6195801 | $5 NT
619SB013 280 2
61958014 ND 45
6195B0I1S 60 ND

10.1.28



Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Table [0.1.4
Zone F
SWMU 4 and AOQC 619
Analytes Detected in Surface and Subsorface Soil
Soil 1o
Residential Groundwater
Surface RBC* Surface Subsurface SSLe Subsurface
Parameders Location Cone, (THQ=0.1) Background Cone, (DAF=20) Background
Pyrene 0045B001 44 230000 NA 120 4200000" NA
004SR002 29,5 140
004SB003 ND 110
004SB004 ND 3%
61988001 910 ND
61958002 55 NT
619SB004 2500 160
619SB00S 225 NT
619SBO0S 1260 NT
619SB007 140 NT
619SB0O0OS 100 NT
619SB009 130 16
619SRO10 ND 210
619SBOI1 130 NT
619SB012 ND - 48
6198B0]3 570 670
61958014 ND 150
G6195B01S 180 130
Pesticides and PCBs (:g/kg)
4,4'-DDD 004SB001 13.0 2700 NA ND 16000* NA
00458002 7.2 ND
6195B00S 4.45 NT
619SB00S 5.08 NT
5195B0] | 110.0 NT
6195B013 200.0 16.0
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential Groundwster
Surface RBC?* Surface Subsurface SSLe Subsurface
Parameters Location Conc. (THQ=40.1) Background Conc, (DAF=20) Background
4,4'-DDE 6195B00S 11.6 1900 NA NT 54000* NA
619SBaL 1 250 NT
61958013 5300 40
6195B014 ND 18
4,4'.DDT QO4SBO0L 180 1900 NA ND 32000" NA
6195B00S 113 NT
61958013 520 ND
Aroclor-1260 0045B002 250.0 320 NA ND 1000 NA
00458004 59 ND
§19SBO02 870 NT
6195BC10 19.0 ND
6195B011 110.0 NT
61958014 270 210.0
619SB01S 850 ND
Endcin 00458001 8.4 2300 NA ND 1000 NA
619SBCI1 4.6 NT
61958013 14.0 ND
Heptachlor 004SB004 ND 140 NA 2.3 2300 NA
Heptachlot epoxide 00458002 3 70 NA ND 700 NA
6195BO1S 2.5 ND
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision.: 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soll
Soll to
Residential Groundwater
Surface RBC* Surface Subsurfuce SSLe Subsurface
Parameters Location Conc. (THQ=0.1) Background Cone. (DAF=20) Background
2lpha-Chlordane 004SB001L 2.5 490 ND 10000 NA
0045B002 19.5 ND
6195B004 il ND
61958005 16.0 NT
619SB008 8.1 NT
619SB011 4.5 NT
6195B015 5.8 ND
grmma-Chlordane 0045B001 43 490 ND 10000 NA
0045B002 54.5 ND
61958003 ND no
619SB00S 26.0 ) NT
6195B008 10.0 NT
6195B011 5.7 NT
61958013 27.0 12.0
6195B01S5 4.0 ND
Dioxin (ng/kg) _
Dioxin (2,3,7,.8-TCDD TEQ') 004SB002 0.5463 1000 ND 1500 NA
619SB00S 0.5039 NT
6195B006 2.4560 NT
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Zone F RCRA Facility Investigation Repont

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detecied in Surface and Subsurface Soil
Sail to
Residential Groundwater
Surface RBC* Surface Subsurface SSL» Subsurface
Parameters Location Conc. {THQ=0.1) Background Conc. _ (DAF=20} Background
Inorganics (mgrkg)
Aluminum (Al) 0045B00] 4460 7800 0 18500 13000 1000000 17100
00458002 4510 18800
0045B003 4450 24700
0045B004 1220 16200
61958001 8400 1840
6195B002 7450 NT
61958004 12100 24500
6198B00S 4720 NT
6195B006 2170 NT
61958007 12600 NT
6195B008 4480 NT
6195B009 5110 24600
619SBO10 5950 25200
619SBOI11 5570 NT
619SBOI12 751 793
6195R013 5300 10700
619SB014 5270 11800
GL9SBOIS 9790 15200
Antimony (Sb) 0045B002 0.670 3.1 0.79 ND 5 NL
6195B00S 0.530 NT
§195B014 ND 0.580
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Table 10.1.4
Zone F
SWMU 4 and AQC 619
Apalytes Detected in Surface and Subsurface Soil
Soil to
Residential . Groundwater
Surface RBC* Surface Subsurface SSLe Subsurface
Parameters Location Conc. {THQ=0.1) Background Conc. (DAF =20} Background
Arsenic (As) 00438001 10.500 0.43 19.9 122 29° 182
00488002 6.050 230
004SB003 1.200 284
00458004 1.500 12.3
6195B001 8.100 1.4
619SB002 11.200 NT
61958004 7.600 19.8
619SBOOS 2.900 NT
6195B00G 1.115 NT
619SB007 11.500 i NT
619SBOOSB 8.900 NT
61988009 3.400 243
619SB010 2.500 18.2
6198B011 8.800 NT
61988012 31.500 23
619SBQ13 9.900 11.2
61958014 2.300 10.5
619SB0O1S 17.800 18.1
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBC* Surface Subsurface SSLe Subsusface
Parameters Location Conc. (THQ=40.1) Background Conc. MAF=10) Background
Rarium (Ba) 004SB001 203 550.0 61.5 1.1 1600° SL.8
0045B002 18.3 2
004SB003 4.6 402
0045B004 49 305
519SB00 51.0 7.8
§195B002 a5 NT
51958004 pi 3.3 9.6
619SB00S 17.4 NT
51958006 39 NT
619SB007 283 NT
61958008 16.9 NY
6198B009 12.8 389
61958010 153 311.7
61958011 65.6 NT
61958012 1.6 12
51958013 41.4 n7
6195B014 42 132
619SB0IS 50.8 339
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBC¢ Surface Subsurface SSLe Subsurface
Parameters Location Conc. (THQ=0.1) Background Conc. (DAF=20) Background
Beryllium (Be) 004SB00I 0.410 0.15 1.05 0.92 63° 1.20
0045B002 0.290 13.00
004SB003 0.170 1.20
004SB004 0.130 0.85
619SB00] 0.570 0.17
619SB002 0.550 NT
619SB004 0.530 1.3¢
619SB00S 0.265 . NT
6195B006 0.055 NT
619SB0O7 0.610 NT
619SB009 0.240 1.50
6(95ROIQ 0.290 1.50
619SB012 0.280 0.28
61988913 0.500 0.69
619SB014 0.580 ND
61958015 0.930 1.20
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Seil to
Residential Groundwafer
Surface RBC* Surface Subsurface SSLe Subsurface
Parameters Location Conc, (THQ=0.1) Background Conc. (MAF=20) Background
Cadmium (Cd) 00458001 0.210 3.9 0.26 0.26 g° 0.09
004SB002 0.295 0.28
00458003 ND 0.32
004SB004 0.080 0.26
619SB00I 0.480 ND
61958002 0.420 NT
6195B004 0.140 0.24
61988005 0.215 NT
6195B006 0.050 NT
6195B007 0.130 NT
61958008 0.200 Nt
61958009 ND 0.20
8195B0(0 0.160 0.27
61958011 0.280 NT
619SBO12 0.600 0.61
6195B013 0.950 0.62
61958014 0.050 0.26
619SBO1S 0.410 0.30
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Sire Specific Evaluations
Revision: 0
Table 10.1.4
Zone F
SWMU 4 and AQC 619
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBC* Sarface Subsurface SSLe Subsurface
Parameters Location Conc. (THQ=0.1) Background Cone, (DAF=20) Background
Calcium (Ca) 00458001 20400.0 NL NL 20900.0 NL NL
004SB002 14905.0 13700.0
0045B003 3410.0 14700.0
0045B004 14200.0 112000
619SB001 15300.0 319.0
61958002 6100.0 NT
619SB004 18900.0 12900.0
619SB00S 12650.0 NT
6395B006 801.0 NT
6)9SB007 11500.0 NT
6195SB008 397000 NT
619SB009 35100 12300.0
6195B010 46100.0 9130.0
619SBO11 325000 NT
619SB0I2 3120000 322000.0
619sB0I3 36000.0 12700.0
61988014 8330.0 12600.0
6[9SBOIS 16700.0 12800.0
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision. 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBCe Surface Subsurfisce SSLe Subsurface
Parameters Location Cone. (THQ=0.1) Background Conc. (DAF=20) Background
Chromium (Cr) 00458001 10.10 9V 343 1520 38° (total) 322
0045 BOG2 10.90 7800 11l 16.60
00458003 5.90 38.80
004SB004 3.40 28.10
61958001 17.70 2.70
619SB0O2 20.40 NT
61958004 22.30 40.40
6195B0OS 9.25 NT
61958006 345 NT
819SB0O7 21.70 NT
61988008 10.60 NT
619SB009 3.00 43,40
§195B010 10.70 4280
6193SRB011 17.10 NT
6195B012 4.40 4.20
61988013 20.40 32.60
GL9SBO14 6.20 21.00
G19SBO1S 22.80 30.40
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface REC* Surface Subsurface SSL* Subsurface
Parameters Location Conc. {THQ=0.1) Background Conc. (DAF=20) Backgroynd
Cobalt (Co) 0045B001 2.4 470.0 15.1 42 2000 6.85
0045B002 2.4 6.9
00458003 22.20 ) 6.4
0045B004 0.86 5.1
619SBO01 23 ND
619SB002 38 NT
61958004 28 1.6
61958005 . 1.6 NT
619SB007 33 NT
619SB008 1.7 NT
619SB009 1.2 7.8
6195B010 59 7.8
619SB011 2.1 NT
6195B012 3.1 32
6198B013 13 42
6195B014 1.0 30
619SB015 7.5 56
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Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Seil
Soil to
Residential Groundwater
Surface RBC* Surface Subsurface SSLe Subsurface
Parameters Location Conc. (THQ=0.1) Background Conc., {DAF=129) Background
Copper (Cu) 004SB001 18.7 310.0 ny) 20.00 920 30.4
004SB002 17.95 26.30
004SBO0Y 4.9 26.50
004SB004 42 19.30
619SB0O) 70.30 ND
619SB0O2 20.00 NT
619SB004 137 18.40
$195B00S 174 NT
619SBODS 1.§ NT
619SB007 14.3 NT
61938008 158 NT
S19SBO0Y 1.5 29.90
61958010 12.3 32.30
619SBO11 21.9 NT
619SB012 2.1 39
619SB013 72.8 44.10
G195B0] 4 28 43.70
619SB015 92.40 21.60
Cyanide (CN) 004SB002 0.170 160 0.29 NT 40 0.24
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Table 10.1.4
Zoune F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBCe Surface Subsurface SSLe Subsurface
I’nrnmﬂs Location Conc, (THQ=0.1) Bacgmund Conc. (DAF=10) Background
Iron (Fe) 004SB001 6470 2300.0- NL 20200 NL NL

004SBOO2 5805 31000
004SB003 3080 26200
004SB004 1360 19500
619SB001 11800 1900
61958002 15000 NT
61958004 14000 33200
§19SB0OS 4410 NT
6195B006 784 NT
619SB007 15500 NT
619SR0O08 6300 NT
619SB009 £400 33300
8198B0I0 5240 32100
819SBOI1 7800 NT
819SB012 2120 1920
61988013 9360 15200
619SB014 1840 13500
6198BO1S 18900 26400
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Table 10.1.4
Zoue F
SWMU 4 and AOC 619
Analytes Detecfed in Surface and Subsurface Soil
Sail to
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parameters Location Conc. {THQ=D.}) Background Conc. (DAF=20} Background
Lead(Ph) 0045B001 2.0 400.0° 1RO 51.6 400° 51.7
0045B002 57.5 457
00458003 3.0 48.1
00458004 63 411
619SB0O] 197.0 37
6195B002 548 NT
61958004 45.0 549
619SB0OS 43 NT
619SB0OG 57 NT
619588007 32.0 NT
61958008 247 NT
619SBO09 11.5 502
6195B010 12.8 498
61958011 587 NT
6195B012 13 6.4
6195B013 126.0 214.0
61958014 7.3 60.8
61958015 1130 46.5
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Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential , Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parameters Location Conc, (THQ=0.2) Background Conc. (DAF=20) Background
Magnesium (Mg) 004SB0O1 541.00 NL NL 3050.0 NL NL
004SBOG2 680.00 5290.0
004SRD03 318.00 4510.0
004SR0O04 293.00 3160.0
619SB00! 1710.00 187.0
619SB0O02 1260.00 NT
6195B004 2740.00 5370.0
619SB0OS 605.00 NT
6195B006 110.85 NT
6195B007 2440.00 NT
§195B008 1130.00 NT
8195B009 756.00 57400
61958010 1170.00 5950.0
61958011 1260.00 NT
61958012 3420.00 36100
61958013 1380 00 26000
619SB0OI4 194.00 1760.0
619SBOLS 1660.00 4180.0
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Table 10.1.4
Zoue F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Soil to
Resideatial Groundwster
Surface RBC* Surface Subsurface SSL* Subsorface
Parameters Location Conc, (THQ=0.1) Background Conc. (DAF=20) Background
Manganese (Mn) 0045B001 66.7 180.0 307 a0 1100 469
004SB002 91 2 701.0
004SB003 13.8 286.0
004SB004 20.4 227.0
6195B001 1040 83
6195B002 1150 NT
619SB004 2830 556.0
6195B00S 41.6 NT
6195B00S 95 NT
6195B007 216.0 NT
619SB00SR 110.0 NT
619SB009 54.5 567.0
619SR010 810 4550
6195B011 150.0 NT
6195B012 243.0 2340
61088013 118.0 1310
6105B014 82 140.0
610SBO!LS 2.0 4740
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Table 10.1.4
Zone F
SWMU 4 and AQC 619
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parameters Location Conc. (THQ=9.1) Background Conc. {DAF=10) Background
Mercury (Hg) 004SB001 0.060 23 0.62 0.83 2* 0.23
004SB002 0.055 (U]
004SB003 ND 0.51
00458004 0.060 023
61958001 ND 1.40
61958002 0.140 NT
619SB004 0.160 039
619SB00S 0.065 NT
619SB006 0.070 NT
61958007 0.28%0 NT
619SRO0R 0.1%0 NT
§195B009 0.080 024
619SB010 0.040 0.34
6198B011 0.100 NT
619SBOI12 0.240 0.52
619SRO14 ND 0.18
6195R0O15 0.230 0.34
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Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detecied in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBC* Surface Subsurface SSLe Subsorface
Parameters Location Conc. (THQ=0.1) Backgroond =~ Canc. {DAF=20) Background
Nickel (Ni) 004SB001 8.30 160.0 12.6 3.0 130¢ 8.85
D04SBO02 4.45 11.2
00458003 370 13.1
0045B004 2.10 100
6195SB0OCI 12.00 1.0
619SB002 9.80 NT
619SB004 6.40 12.7
61958005 4.830 NT
6195B006 0.51 NT
619SB0O07 1.20 NT
61958008 3.90 NT
619SB009 2.50 13.8
619SR0O10 5.90 13.2
61958011 5.20 NT
6195B012 10.50 12.9
619SB013 14.00 12.1
61958014 1.80 7.8
619SB015 9.40 9.4
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Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBC* Surface Subsurface SSLe Subsurface
Parameters Location Conc. (THQ=0.1) Background Conc. (DAF=10) Background
Potassium (K) 0045 B0C1 ND NL NL 1260.0 NL NL
00458002 2580 2350.0
0045 B003 ND 2440.0
0045 B004 ND 1640.0
6195B001 761.0 94.5
6195B002 639.0 NT
61958004 1100.0 2760.0
619SR0QS 261.5 NT
61958007 1110.0 NT
6195B008 1530 NT
619SB00% 429.0 31300
6195B010 500.0 3050.0
619SBO11 495.0 NT
61958012 485.0 4210
6195B013 620.0 1300.0
619SB014 ND 83640
619SBOIS 767.0 2010.0
Selenium (Se) 004SB002 0.52 39 t.15 ND ] 1.24
619SB0OOI 0 64 ND
619SB002 0.45 NT
619SB004 0.61 1.10
619SB0O7 0.63 NT
619SB009 ND 1.30
610SB014 ND 0.71
Silver (Ag) 004SB002 D.24 39 1.8 0.38 34 ND
619SB006 0.31 NT
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Table 10.1.4
Zoue F
SWMU 4 and AOC 61%
Analyies Detected in Surface and Subsurface Soil
Soil o
Residential Groundwater
Surface RBC* Surface Subsurface SSLe Subsurface
Parameters Location Conc. (THQ=0.1) Background Conc, (DAF=10) Background
Sodjum (Na) 0045B0O| ND NL NL 693 NL NL
0045002 205 3800
004SB003 ND 4130
0048 B004 ND 2620
619Sp001 620 3150
61958002 281 NT
619SB004 1170 5190
619SBO0OS 216 NT
61958007 1430 NT
619SB008 215 NT
619SB009 770 6540
61958010 534 7480
6195BOt1 280 NT
619s5B013 ND 2500
619SBO14 121 833
61958015 ND 904
Thallium (T1) 61958007 0.57 0.63 NL NT 1.24 1.24
6195B009 ND 1.40
61958013 ND 0.50
Tin (Sn) 619SB0O1 12.30 4700 9.38 ND 11000 NL
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Tabkle 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Seil to
Residential Groundwater
Surface RBC* Surface Subsurface SSLe Subssurface
Parameters Location Conc. (THQ=0.1)} Background Conc, (HF=20] Background
Vamdivm (V) 004SB00O1 15.40 $5.0 489 2.1 6000* 49.4
004SB002 11.40 é5.2
004SBO03 6.30 58.7
0045B004 3.80 40.0
61958001 24,90 4.1
6195B002 30.20 NT
6195B004 3020 6711
6195B0OOS 10.45 NT
6195B00S 2.65 NT
619SB007 31.50 NT
§198BD0S 12.40 NT
619SBOO9 1¢.50 7.7
619SBO{0 12.10 72.8
619SBO11 13.30 NT
6195B012 6.90 5.8
61958013 20.50 30.7
619SB0O14 5.50 6.8
6195B015 28.20 54.8
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Table 10.1.4
Zone F
SWMU 4 and AOC 619
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parameters Location Cooc. (THQ=0.1) Background Cone. (DAF=20) Background
Zine {Zn) 0045B001 65.0 2300.0 198 B6.8 12000* 84.2
00458002 172.5 102.0
0045B003 7.8 106 .0
00458004 19.5 87.5
61958001 317.0 ND
61958002 123.0 NT
6195B004 64.0 118.0
619SB0OS 111.5 NT
619SB006 54 NT
619SB007 65.4 NT
6195B00S 72.9 NT
619SB00Y 19.3 115.0
619SB0OI0 41.6 116.0
6195801 31.2 NT
6195BOI12 19.4 422
619sB0I13 258.0 2131.0
61938014 1.3 1350
619SBOLS 663.0 108.0

10.1.50



Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site Specific Evaluations
Revision: 0
Notes:
2 = Calculated values correspond to s noncancer hazard guotient of 1
b B Calculated valuez correspond to a cancer risk level of | in 1,000,000
c = SSL for pH of 6.8
d = A screening level of 400 mg/kg has been set for lead based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Faciliies (USEPA, 19942)
e = Soil saturation concentration (C,,)
f = Level is at or below contract laboratory program required quantitation limit for regular analytical services (RAS)
b = Residential RBCs (THQ =0.1) were used as a reference concentration for upper interval samples. Generic s0il to groundwater SSLs (DAF=20) from the Soil Screening Guidance:
Technical Background Documens (USEPA, 1996c) were used as a reference concentration for lower interval ssmples
1 = Calculated from methods described in USEPA Interim Supplemental Guidance 10 RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA, 1935b)
ND = Not detected
NT = Not taken
NL = Not listed
NA = Not applicable
pelkg = Micrograma per kilogram
mg/kg = Milligrams per kilogram

Bolded concentrations exceed both the reference concentration (RBC or SSL) and the zone background.
All background values for Zone F are based on twice the means of the grid sample concentrations. One grid sample from Zone E is included in each group.
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Table 10.1.7
Zone F
Analytes Detected in SWMU 4 and AOC 619 Sediment Samples Aol 69
Parameters Location Concentration $S e ang [N
—
Volatile Organic Cornpounds (ug/kg)
Trichloroethens 619M0001 4.0 29

Semivolatile Organic Compounds ¢.g/kg)

Benzo{a)anthracene 619M0001 86.0 SY-600
Benzo(a)pyrene 619M0001 67.0 43-Yio
Benzo(b)luoranthene 619M0001 46.0 59 0
Benzo(g,h.i)perylene 619M0001 56.0 5% -7200
Benzo(k)fluoranthene 619M000% 720 46 -370
bis(2-Ethylhexyl)phthalate (BEHP) 619M0001 410.0 Yy - 1Yo
Chrysene 619M0001 100.0 S4- 430
Fluoranthene 619MD001 180.0 4% -3100
Phenamthrene 619M0001 87.0 453 -1200
Pyrene 619M000! 140.0 44 ~2500
Pesticides (ug/kg)

4,4'-DDE 619M0001 6.70 WG-%30
4.4'-DDT 619M0001 1.60 112-562
Endrin aldehyde 619M0001 7.40 Y. -14 (8ndr
alpha-Chlordane 619M0001 2.40 2.5-19%
Inorganics (mg/kg) Pegdesnal €6C ss BRC __=s;.r‘on;e,
Aluminam (Al) 619M0001 18, %s0 2070.00 751-12,600
Arsenic (As) 619M0001 1<.9 3.40 Llz—=17 P
Barium (Ba) 619M0001 Ll.§ 22.70 3.9-65. 6
Cadmum (Cd) 619M0001 0.26 0.31 Hos - 0.5
Calcium (Ca) 619MO0001 - 56500.00 &ot - 2120
Chromum (Cr) 619M0001 Iy 12.00 2u-w, P
Cyanide (CN) 160 619M0001 0.19 0.31 o\

Iron (Fe) 619M0001 236D 5400.00 B0 o
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Table 10.1.7
Zone F
Analytes Detected in SWMU 4 and AOC 619 Sediment Samples
Parameters Location $s BRC Concentration S5 eGV\(j(,
—  — — ———  ———— ~~——
Lead(Pb) 619MO001 8o 24.10 1.2 -197
Magnesium (Mg) 619M0001 - 1440.00 Wy - 340
Manganese (Mn) 519M0001 357 105.00 §1-3%
Nickel {(Ni) 615M0001 124 6.00 0.%2-1Y4
Potassium (K) £19M0001 - 276.00 25%-UWio
Vanadium (V) 619M0001 48.9 6.40 2.5 -31.§
Zune (Zn) 619MDO001 \ 4 563.00 $.4-663
Notes:
NA = Not available
ND = Not detected
NT = Not taken
mg\kg = Milligrams per kilogram

Volatile Organic Compounds in Sediment
TCE was the only VOC detected in the sediment. It was also detected in onsite surface and

subsurface soil samples.

Semivoiatile Organic Compounds in Sediment

Ten semivolatile compounds were detected in the sediment samples. Concentrations of all ten
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene, fluoranthene, phenanthrene and

pyrene, were detected in both onsite soil and sediment.

Pesticides and PCBs in Sediment
Four pesticides were detected in the sediment sample. Concentrations of 4,4'-DDE, 4,4'-DDT,
and alpha-chlordane were present in sediment and soil samples. No PCBs were detected in the

sediment sample.
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Table 10.1.11
Zone F
SWMU 4 and AOC 619
Analytes Detected in Groundwater
Tap Water .
1" Quarter 2™ Quarter 3™ Quarter RBC MCL/SMCL Shallow
Parameters Location Cone. Conc. Cone. (ug/L) 0.4!)'[.) Background

Volatlle Organic Compounds (ug/L) .
Chloromethane 619003 8.0 ND ND 1.4 NL NA
Semivolatile Organic Compounds (ug/L)
2-Methylnaphthalene 619003 0 ND 1.0 150 NL NA
4-Methylpheno! (p-Cresol) 619002 1.0 ND ND

619003 6.0 ND ND 18 NL NA
Acenaphthene 619003 2.0 ND 1.0 220 NL NA
Benzoic Acid 619002 2.0 ND 5.0 15000 NL NA
Dibenzofuran 619003 20 ND 1.0 15 NL NA
Fluorene 619003 4.0 ND 20 150 NL NA
Naphthalene 619003 2.0 1.0 1.0 150 NL NA
Phenanthrene 619003 2.0 ND ND 150 NL NA
Inorganics (ug/L)
Alumimm (Al 619001 5210 ND ND 3700 50 224

619002 105.0 66.70 n

619003 233.0 10.30 189
Antimony (Sb) 619002 ND 12 49 1.5 6 NL

619003 ND 49 ND
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Table 10.1.11
Zone F
SWMU 4 and AOC 619
Analytes Detected in Groundwater
Tap Water
1" Quarter 2™ Quarter 3™ Quarter RBC MCL/SMCL’ Shallow
Parameters Location Conc. Conc, Conc, {ug/L) (ug/L) Background
Arsenic (As) 619001 ND ND 9.8 0.045 50 16.7
619002 6.5 49 54
619003 30 8.0 s
Barium (Ba) 619001 24.6 ND 17.8 260 2000 94.3
619002 182 18.0 26
619003 2.2 69.2 49.3
Beryllium (Be) 619003 ND 0.3900 ND 0.016 4 0.66
Caleium (Ca) 619001 9450.0 14900.0 14000 NL NL NL
619002 66200.0 64200.0 62400
619003 205000.0 200000.0 16500
Chramium {Cr) 619001 1.0 ND ND 18 100 2.08
619002 23 1.0 1.9
619003 1.0 t.5 1.4
Cobalt (Co) 619001 ND ND 1.6 220 NL 10.9
619003 ND 1.4 ND
Copper (Cu) 619001 ND 42 ND 150 1000 NL
619003 ND ND 16
Iron (Fe) 619001 3040.0 1190.0 4620 1100 300 NL,
619002 4490.0 3270.0 2420
619003 32000.0 17000.0 3330
Lead (Pb) 619002 ND 0.940 ND 15 15 NL
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Table 10.1.11
Zone F
SWMU 4 and AOC 619
Analytes Detected in Groundwater
Tap Wa.ter .
1* Quarter 2 Quarter 3™ Quarter RBC MCL/SMCL Shatiow
Parameters Location Conc, Conc. Canc. (ug/L) (ug/L) Background
Magnesium (Mg) 619001 8480.0 4140.0 5980 NL NL NL
619002 35400.0 15100.0 18300
615003 356000.0 497000.0 122000
Manganese (Mn) 619001 61.2 22.0 56 84 50 2010
619002 2430 264.0 215
619003 1420.0 702.0 314
Mercury (Hg) 619001 ND ND o.11 1.1 2 NL
619002 ND ND 0.17
Nickel (Ni} 619002 ND 1.5 NOD 73 100 5.55
619003 ND 15 ND
Potassium (K) 619001 3230.0 3840.0 3800 NL NL NL
6159002 45600,0 16200.0 23600
619003 163000.0 158000.0 46400
Sodium (Na) 619001 262000.0 . 134000.0 182000 NL NL NL
619002 689000.0 134000.0 346000
619003 3840000.0 4600000.0 1240000
Thalliwm (T1} 619001 14 6.8 1.2 0.29 2 5.58
619003 6.6 ND ND
Vanadium (V) 619001 1.6 ND ND 26 NL 1.58
619002 5.1 2.3 32
619003 ND 7.5 9.4
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Table 10.1.11
Zone F
SWMU 4 and AOC 619
Analytes Detecied in Groundwater
Tap Wl!ler
1" Quarter 2" Quarter 3" Quarter RBC MCL/SMCL’ Shallow
Parameters Location Conc. Conc. Conc. (ug/L) (ug/L) Background
pH -
pH 619001 NT 5.750 NT
Notes:
NL = Not listed
ND = Not detected
NA = Not applicable
NT = Not taken
. - Tap Water RBCs (THQ=0.1) from Risk-based Concertration Table, January-June 1996 (USEPA, 1996b). MCLs/SMCLs from Drinking Water Regulatins and Health Advisories

(USEPA, 1996¢), were used as reference concentrations

Bolded concentrations exceed both the RBC and the zone background.
All background values for Zone F are based on twice the means of the grid sample concentrations. One grid sample from Zorne E is included in each group. Background values for groundwater are based

on two sampling rounds in two wells at each depth.
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For inorganics, maximum concentrations in soil are compared to the greater of (a) risk-based soil
screening levels, or (b) background concentrations. To provide a conservative screen, generic soil
screening levels are used; leachate entering the aquifer is assumed to be diluted by a ratio of 20:1,

with no attenuation of constituents in soil (DAF=20).

One organic compound - pentachlorophenol (PCP) - was detected in surface soil exceeding its
SSL. Three additional organic compounds — benzene, methylene chloride, and TCE - were
detected in subsurface soil at concentrations exceeding their SSL. Importantly, PCP was not
detected in subsurface soil or shallow groundwater samples. Methylene chloride, TCE, and
benzene were not detected in any of the three groundwater samples. Benzene and TCE screens
were exceeded in the same sample, 619SB001, the methylene chloride screen was exceeded in only
one location 619SB004) and PCP was exceeded in only one location 619SB005. Ten volatile
organic species were detected in site soil, and without exception they all exhibited an enrichment
with depth. In addition to the organic compounds present above their screening levels, a number
of other semivolatile compounds, pesticides and PCBs, and dioxin were detected in site soil
samples. Generally these detected species exhibited marked deplietion with depth. The nature of
contamination detected is consistent with past site activities. The vertical distribution of volatiles
is counter-intuitive enigmatic, and suggests their occurrence is a relict of a past release(s) in which
volatilization has purged surface soil horizons of these constituents; their absence in groundwater
indicates that volatilization from this media as a soﬁrce for soil contamination is not probable. The
lateral distribution of volatile and exceedances is indicative of very little residual mass remaining
that poses a potential threat to groundwater, and the lack of soil-detected species in groundwater
verifies this. The vertical distribution of the other detected organic species is consistent with their
characteristically high affinities for attenuation through soil media adsorption, and their absence

to low concentrations in groundwater proves that they pose no threat to groundwater.
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Table 10.1.12

Chemicals Detectod in Surface Soil, Subsurface Soil, and Shallow Groundwater
Comparison (o SSLs, Tap Water RBCa, Salt Water Surface Water Chronic Screening Levels, and Background Concentrations
NAVBASE Charleston, Zane F; SWMU 4 and AOC 619

Charleston, South Carulina
Max. Conoentration | Max. Concentration Screening Concentration ¢ Grownd-  Surfa,
Seil 10 Saltwater Water  Wawer
Surface Subsurface| Shallow  Decp GW  Tap Water Surf. Wir. | Soil Water| Leaching Mugration Migrauon
Parameicr Soil Soil GW GW SSL  RBC  Chronic | Units Units [ Potentisl _Comcern _Concern
Voiatile Organic Compounds
[Renzene ND 62 ND NA 30 036 109 vaxe um YES NO NO
2-Butanone (MEX) 7 46 ND NA 7900 1960 NA| vaxo s NO NO NO
Carbon disulfide 7 15 ND NA 32000 1000 NA| vaxc uvor NO NO NO
Chlorobenzene ND 64 ND NA 1000 39 105 vaxe voL NO NO NO
[Chloroform ND 2 ND NA 600 0.15 815| vaxc uar NO NO NO
Chloromethane ND ND H] NA 6.6 14 NA| vaxs vaa NO YES NO
1,1-Dichlorocthene ND 44 ND NA 60 0.044 2240 | voxs L NO NO NO
1,2-Dichlorocthene (total) ND 2 ND NA 400 i5 NA| vaxe var NO NO NO
Methylene chloride 6 98 ND NA 20 4.1 2560 vaxc waL YES NO NO
Toluenc ND 61 ND NA 12000 750 37 vaxe var NO NO NO
[Trichloroethene 2 62 ND NA 60 1.6 NA| voxe uo YES NO NO
Setvivolatile Organic Cotapounds
Acenaphthene 340 ND 2 NA| 570000 2200 9.7| vaxe uat NO NO NO
Acenaphthylene n ND ND NA| 293000 1500 NA| vaxc uvor NO NO NO
Anthracene 1750 100 ND NA| 12000000 11000 NA| voxo  var NO NO NO
ic acid 130 110 2 NA| 400000 150000 NA| vaxe vaa NO NO NO
Iszo(g.h.i)peryl:ue 200 90 ND NA| 4.66E+08 1500 NA| voxe v NO NO NO
enzo(a)pyrenc equivalents
Benzo(s)mnthracens 600 200 ND NA 2000 0.092 NA| vaxo var NO NO NO
Benzo{a)pyrenc 410 200 ND NA 8000 0.0092 NA! vaxe uor NO NO NO
Benzo(b)fluoranthene 460 240 ND NA 5000 0.092 NA| vaxae uot NO NO NO
Benzo(k)fluorantbene 370 230 ND NA 45000 0.92 NA| vaxa uon NO NO NO
Chrysenc 480 350 ND NA 160000 92 NA| vaxe  uvat NO NO NO
Indeno(1,2,3-cd)pyrene 200 100 ND NA 14000 0.092 NA| vaxa uot NO NO N
Butylbenzylphthalate 42 ND ND NA| 930000 7300 294| voke wuwat| NO NO ?
ibenzofuran 41 ND 2 NA| 240000 150 NA| vaxc uor NO NO Nu
Di-n-butylphthalate 200 ND ND NA| 2300000 3700 34| voke  uvan NO NO NO
icthylphthalate 94 ND ND NA| 470000 29000 759} vaxa uat NO NO NO
Di-n-octylphthalate 56 ND ND Na/ 10000000 730 NA| usks wm| NO NO NO
bis(2-Ethylhexyl)phthaiate (BEHF) 1400 ND ND NA| 3600000 438 NA| vaxe voL NO NO NO
fuoranthene 3100 810 ND NA| 4300000 1500 1.6] vaxs vaL NGO NO NO
Fluorene 195 ND ] NA| 360000 1500 NA| voxo ueL NO NO NO
2-Methyinsphthalens 600 ND 3 NA 126000 1300 NA| vaxe uvoL NO NO NO
l4-Methylphenol (p-cresol) ND ND 6 NA 1380 180 NA| vaxe uvaL NOQ NO NO
Naphthalene 680 ND 2 NA 84000 1500 23.5| vaxe veL NO NO NO
Pentachiorophenol 4 KD ND NA 30 0.56 7.9) voxo voi YES NO NO
Phenanthrene 1200 85 2 NA| 1380000 1500 NA|l uaxe v NO NO NO
Pyrenc 2500 610 ND NA| 4200000 1100 NA| voxe v NO NO NO
Pesticides/PCB Compounds
Aroclor-1260 250 210 ND NA 1000 0.033 0.03| vaxe v NO NO NOC
alpha-Chiordane 19.5 ND ND NA 10000 0.052 0.004{ vaxe wvor NO NO NOC
gamma-Chiordanc 34.5 2 ND NA 10000 0.052 0.004] vaxe war NO NO NO
4,4-DDD 200 16 KD NA 16000 0.28 0.025{ vaxae wvaL NO NO NO
4,4-DDE 530 43 ND NA 54000 02 0.14) vaxe v NO NO NO
4,4-DDT 52 ND ND NA 32000 02 0.001{ vaxe wvaa NO NO NO
[Endrin 14 ND ND NA 1000 11 0.0023] vaxe vai NO NO NO
Heptachior ND 23 ND NA 23000 00023 00036{ vaxe oL NO NO NO
[Heptachior epoxide 3.1 ND ND NA 0 00012 0.0036 | vake uwaL NO NO NO
Dioxin Compousds
[Dioxin (TCDD TEQ) 246 NA NA NA 1900 0.43 10| noxo rar NO NO NO
Inorganic Compounds
Aluminum 12600 25200 Ly} NA| 1000000 37000 NA| maxc uvor NO NO N~
Anumony 0.67 0.58 ND NA 3 15 NA| moxo uvar NO NO | {
Arscnic 17.8 28.1 6.5 NA 29 16.7 36| maxo voL NO NO Nu
JBlrim 65.6 40.2 92.2 NA 1600 2500 NA| Moxc UL NO NO NO I




Tablc 10.1.12

Chemicals Detooted in Surfaoe Soil, Subsurface Soil, snd Shallow Groundwater _
Comparison 10 SSLs, Tap Water RBCa, Salt Water Surface Water Chronic Scrocning Levels, and Background Concentrations
NAVBASE Charleston, Zone F: SWMU 4 and AOC 619

Charleston, South Carolina
Max, Concentration | Max Concentration Screening Conoentration ® Ground-  Surfac
Soil 10 Saltwater Water  Water
Surface Subsurface| Shailow  Deep GW Tep Water Surf. Wir. [ Soil Water | Leaching Migrstion Migrau¢
Parameter Soil _ Seil GW GW SSL RBC Chronic_| Units _ Units | Potential _Concern  Concen
[Beryllivm 0.93 1.5 ND NA 63 0.66 NA| Moxs  uoL NO NO N¢
Cadmium 0.99 0.62 ND NA 8 18 93] Moxc  vor NO NO N
Chromium (tolal) 228 43.4 23 NA 38 180 50| MaXG uGL YES NO N¢
Cobalt 22 78 ND NA 2000 2200 NA| moxa  uvar NO NO N(
Copper 924 4.1 ND NA 920 1500 29 moxa uaL NO RO N(
Cyanide 0.17 ND NA NA 40 730 43| Moxo UL NO NO N¢
Lead 197 214 ND NA 400 13 8.5 maxo wor NO NO N¢
Manganese 320 701 1420 NA 1100 2010 NA| maxe usL NG NO NC
Mercury 0.28 14 ND NA 2 11 0.025 | maxa uvar NO NO N(C
ickel 14 13.8 ND NA 130 730 6L1) maxo uvar NO NO NC
Selenuan 0.64 13 ND NA 5 180 TH{ makc UL NO NO NC
Silver 031 0.8 ND NA 34 180 27| Maxs UGt NO NO NC
[ Thatlium 0.57 1.4 6.6 NA 1.24 29 213} MOXG  uaL YES YES N(
[Tin 123 ND ND NA 11000 22000 NA| mMoxG var NO NO NC
[Vanadim 315 T2.5 5.1 NA 6000 260 NA| moxe vt NO NO NC
[ Zinc 663 231 ND NA 12000 11000 86 maxa wvar NO NO NC

* Screening Conoentrations:

Soil 10 GW - Generic SSLas based oa DAF = 20, from 1996 Soi! Screening Guidance or calculated using valucs from Table 6.4
Tap Water RBC - From EPA Region IIT Risk-Based Conoentration Table, June 3, 1996
Saltwater Surface Water Chronic - From EPA Supplemental Guidance to RAGS: Region 4 Bullctins, Ecological Risk Asscssment, November 1995, Table 2
For inorganica, the valuc shown is the greater of the relevant screcning value or the corresponding background reference valuc

NA - Not available/Not applicable
ND - Not detected

DAF - Dilution and attenuation factor
RBC - Risk based concentration

SSL - Soil scrcening level

MG/KG - Milligrams per kilogram
NG/KG - Nanograma per kilogram
PG/L - Picograms per liter

UG/KG - Micrograms per kilogram
UG/L - Micrograms per hiter
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Two inorganics - chromium and thallium - were present in subsurface soil at concentrations
exceeding their SSLs. These species wee also present in surface soil, at lesser concentrations.
Chromium was exceeded at four locations (004SB003, 619SB004, 619SB009, 619SB010), while
thallium was exceeded at only one (619SB009). Several other inorganic species exhibited
increased concentrations with depth. The chromium and thallivm detections may be associated
with past site activities. Additionally, their vertical distribution is inconsistent with surface
releases as a provenance. However, given that indigenous and “fill"subsurface soil is very
heterogenous, consideration should be given that these may represent ambient concentrations and
may not be related to site activities. Chromium concentrations do not appear to pose a risk to
groundwater through leaching, as no chromium exceedances in groundwater were present.
Thallium, however, is present above screening levels in groundwater, but only slightly. Overall,
the data provide that the soil to groundwater pathway is not expected to result in significant risk

to human health or the environment.

10.1.6.3 Groundwater-to-Surface Water Cross-Media Transport

Table 10.1.12 also compares maximum detected organic constituent concentrations in shailow
groundwater samples to risk-based concentrations for drinking water, and to chronic ambient
saltwater quality criteria values for the protection of aquatic life (saltwater surface water chronic
screening values). For inorganics, maximum concentrations in groundwater are compared to the
greater of (a) risk-based drinking water concentrations, or (b) background concentrations for
groundwater, as well as to the saltwater/surface water chronic values. To provide a conservative
screen, no attenuation or dilution of constituents in groundwater is assumed before comparison to

the relevant standards.

Only one organic compound — chloromethane - was detected in groundwater at concentrations
only slightly above its tap water RBC, and it did not exceed the salt water screening criteria. This

exceedance was only present at one location (619SB003), which is downgradient of the general
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site area. This constituent is conceivably remotely associated with past site activities. However,
this constituent was not detected in the colocated site soil samples, so a clear link between soil and
groundwater is absent, effectively eliminating this site as a source for this exceedance. Only one
inorganic - thallium - was detected in groundwater very slightly above its RBC; and it did not
exceed the saltwater screening criteria. As previously discussed, the source of thallium is unclear,
and cannot be linked directly to this site. Overall, the clear lack of source attribution, the general
low concentrations of exceedances, and the limited lateral presistence of exceeding constituents
provide that the groundwater migration pathway is insignificant at this site. In addition, and most
importantly, the risk-based pathway from this site is invalid due to non-use of the resource. As for
migration to surface water, no constituents were detected at deleterious concentrations; an
additional factor is that the migration pathway to the nearest surface water (Cooper River,
1100 feet northeast of this site) is invalid through the inconsistency between local flow directions

and the location of the River.

10.1.6.4 Soil-to-Sediment Cross Media Transport

One sediment sample was collected from a stormwater catch basin that drains the dock area of
Building 1824. Table 10.1.7 summarizes the analytes detected in the sediment sample. The only
VOC found in common between the surface soil and sediment was TCE. Ten SVOCs and three
pesticides were also detected in the surface soil and sediment sample. For inorganics, many of
the constituents detected in soil samples were also detected in sediment samples at the site. Of
25 species present in surface soil, 15 were also detected in sediment. This relationship establishes
a link between surface soil and sediment, and implies either that surface soil is a source of these
constituents in sediment, or at least contributes to the sediment load present in the stormwater

drainage system,
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10.1.6.5 Soil-to-Air Cross-Media Transport

Table 10.1.13 lists the VOCs detected in surface soil samples collected at this site along with
corresponding soil-to-air volatilization screening levels. Little or no surface soil is exposed at
SWMU 4/AOC 619. In addition, none of the VOCs was reported at a maximurm concentration
exceeding its corresponding soil-to-air volatilization screening level. As a result, the soil-to-air
migration pathway is not valid at SWMU 4 and AOC 619.

10.1.6.6 Fate and Transport Summary

Three volatiles and one semivolatile were present in site soil at concentrations above their SSLs.
Additionally, a number of other organics (volatiles, semivolatiles, pesticide/PCBs, and dioxin)
were present in site soil. The vertical distribution of volatiles suggest association with old
release(s) in which purging of surface soil has occurred, while the vertical distribution of other
organics is consistent with their adsorption and demobilization in surface soil horizons. Only two
inorganics, chromium and thallium, were present in site subsurface soil at levels exceeding SSLs,
they both were present at lesser concentrations in surface soil. The vertical distribution of these
is inconsistent with the site as a provenence, and may be related to ambient subsurface
concentrations. One volatile (chioromethane) and one inorganic (thallium) were present in
groundwater above RBCs, and both were below their saltwater screening criteria. Neither of these
exceedances can be linked empirically to the site as a provenance, and neither is laterally
persistent. The risk-based groundwater migration pathway is invalid due to non-use of the
resource, and the surface water migration pathway is invalid due to an absence of screening
exceedances and inconsistency between groundwater flow directions and the location of the Cooper

River. The soil-to-air pathway is invalid at this site due to an absence of screening exceedances.
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Table 10.1.13

Soil to Air Volatilization Screening Analysis
NAVBASE Charleston, Zone F: SWMU 4 and AOC 619

Charleston, South Carolina

Maximum
Concentration Soil to
in Surface Air Exceeds
VOCs Soil SSL* Units SSL
2-Butanone (MEK) 7 10000 UG/KG NO
LCarbon disulfide 7 720000 UG/KG NO
IMethylene chloride 6 13000 UG/KG NO
Trichloroethene 2 5000 UG/KG NO

* - Soil screening levels for transfers from soil to air were obtained from USEPA Soil
Screening Guidance, Technical Background Document Appendix A, May 1996
(first preference) or from Soil Screening Levels - Transfers from Soil to Air, USEPA
Region III Risk-Based Concentration Table, June 1996. Value for 2-Butanone

was estimated.
NA - Not available




Table 10.1.26

Summary of Risk and Hazard-based COCs
SWMU 4 and AOC 619

Naval Base Charleston, Zone F
Charleston, South Carolina

Future Future . Future
Exposure Resident Adult  Resident Child Resident lwa Future Site Worker | Identification
Medium Pathway Hazard Quotient Hazard Quotient ILCR Hazard Quotient ILCR |of COCs
Surface Soil Incidental Inorganics
Ingestion Manpanese (Mn) 0.0057 0.054 ND 0.0021 ND
Semivolatlle Organles
Benzo(a)pyrene equivalents ND ND 2.3E-06 ND 25E-07| 2
Dermal Inorganics
Manganese (Mn) 0.0012 0.0039 ND 0.00084 ND
Semlvolatile Organles
Benzo(a)pyrene equivalents ND ND 1.0E-06 ND 4.1E-07 2
Surface Soil Pathway Sum 0.007 0.06 3E-06 0.003  7E07
Groundwater Ingestion Inorganics
Thallium (T1) 23 53 ND 0.81 ND| 1
Volatile Organics
Chloromethane ND ND 1.6E-06 ND S$.0E07| 2
Inhatation Volatlle Organics
Chloromethane ND ND 7.6E-07 ND 24E-07
Groundwater Pathway Sum 2 5 2E-06 0.8 7E07
Sum of All Pathways 2 5 6E-06 08 1E06

Notas:

ND indicates not determined due to the lack of available risk information.

ILCR indicates incremental excess lifetime cancer risk
HE indicates hazard index

1- Chemical is « COC by virtue of projected child residence noncarcinogenic hazard.
2- Chemical is a COC by virtue of projected fisture resident fifetime ILCR.
3- Chemical is a COC by virtue of projected site worker noncarcinogenic hazard.
4- Chemical is a COC by virtue of projected site worker ILCR.
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Table 10.2.8
Zone F
SWMU 36 and AOC 620
Analytes Detected in Shallow Groundwater
NMote: Neo VOCs detected
Tap Water
1* Quarter 1~ Quarter 3" Quarter RBC’ MCL/SMCL® Shallow
Parameters Location Conc, Conc. Conc, ( /L) ( 1g/L) _ Background
Semivolatile Qrganic Compounds ( 1g/L) _
4-Chloro-3-methylphenol 620003 NI NT 10 NL NL NA
4-Mcthylpheno) 620001 ND 20 ND |18 NL NA
Acenzphthene 620003 N1 NT 20 220 NL NA
Benzoic Acid 620001 2.0 1.0 50 15000 NL NA
620002 30 ND 50
620001 NI NT 40
620004 NI NT 40
Diethylohthalste 620001 ND ND 1.0 2900 NL NA
620002 ND ND A 20
Fluorene 620001 1.0 ND ND 150 NL NA
Inorganics ( 1g/L} S
Aluminumn (Al} 620001 133 69 9.5 31700 50 _224
610002 623 10.2 ND
620003 NI ND 132
620004 NI 173 539
Antimony (Sb) 620001 ND 13 ND 1.5 6 NL
— 620002 ND 21 ND
Arsenic (As) 6200014 9.6 8.0 38 0.045 50 16,7
620007 7.0 ND 49
520001 N1 ND 1.1
620004 NI 53 1.7

10.2.48
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Table 10.2.8
Zone F
SWMU 36 and AQC 620
Analytes Detected in Shallow Groundwater
Tap Water .
1* Quarter 2" Quarter 3 Quarter RBC® MCL/SMCL Shallow
Parameters Location Canc, Conc. Cone. ( 1g/L} {1g/L) Background
Tnorganics ( ug/L)
Barium (Ba) 620001 460 525 10t 260 2000 943
620002 18.3 1.2 423
620003 NI 32.9 6§7.2
620004 NI 21.0 55.5
Becyllium (Be) 620001 ND 0.28 0.85 0.016 . 4 0.66
620002 ND 0.35 ND
620004 NI ND 03
Cadmium (Cd) 620003 N1 0.30 ND 1.8 s 0.82
620004 NI 0.3 ND
Calcjum (Ca) 620001 128000 126000 132000 NL NL NL N
620002 74900 147000 152000
620003 NI 129000 134000
620004 NI T4000 117000
Chromium (Cq) 620001 2.2 4.9 12 13 100 1.05
620002 ND ND 1.2
620003 N1 ND 1.4
620004 NI ND 3.7
Cobalt (Co) 620001 ND 1.3 1.6 220 NL 10.9
620004 Ni 1.5 24
Copper (Cu) 620001 ND 20 ND 150 1000 NL
620003 NI 2.5 ND

10.2.49
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Table 10.2.8
Zone F
SWMU 36 and AOC 620
Analytes Detected in Shallow Groundwater
Tap Water
1" Quarter 2™ Quarter 3 Quarter RBC" MCL/SMCL' Shallow
Parameters Location Conc. Couc. Conc. { /L) { ug/L) Background
Inorganics ( 1g/L)
Iron (Fe) 620001 | &40 | 15000 I §780 1\ 1100 300 NL
—EI00Z 1850 L) 8%
620003 Ni 6880 11700
620004 N1 1920 15300
Lead (Pb) 620001 4.6 ND ND 15 15 NL
620004 N1 30.7 ND
D ium 620001 359000 423000 338000 NL NL NL
620002 6200 6450 7910
620003 NI 231000 18800
620004 Nl 17400 338000
Manganese Mn) 620001 286 214 193 . 34 50 2010
620002 208 157 208
620003 NI 749 604
620004 NI 613 477
Nickel (Ni) 62000] ND kR 34 73 100 5.55
620002 ND ND 1.4
620004 NI 3.7 ND
Potassium (K) 620001 169000 137000 162000 NL NL NL
620002 7070 14200 14400
620003 N1 16800 19200
620004 NI 13000 140000
Selenium (Se) 620002 ND 17 ND 18 50 NL
Silver (Ag) 620004 Nl ND 1.5 18 100 NL
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Table 10.2.8
Zone F
SWMU 36 and AOC 620
Apalytes Detected in Shallow Groundwater
Tap Weter
1* Quarter 2* Quarter 3 Quarter RBC MCL/SMCL’ Shallow
Parameters Location Conc, Conc. Conc. ( ug/L) { up/L) Background
Inmorganics ( ug/L) — —_
Sodium (Na} 620001 3460000 3550000 4630000 NL NL NL
20002 40900 31100 25500
620003 NI 75900 7140Q
620004 NI 169000 3400000
Thallium (T1) 620001 l t1.0 I ND ND 0.29 2 5.58
620002 2.8 ND ND
620003 N1 5.2 ND
Vanadium (V) 62000% 13.9 7.1 82 26 NL 1.58
620002 1.1 ﬁD ND
620004 NI 2.6 9.2
Zinc (Zn} 620001 ND ND 13.4 1100 5000 NL
— -~ —
pH N
pH 620003 NI 7.02 NT NL NL NL
620004 NI 6.95 NT
Notes
NL =  Not listed
NA = Not applicable
Nl = Not installed until April/May
NT = Not taken
ug/l. = Micrograms per liter

Tap water RBCs (THQ=0.1) from Risk-Based Concentration Table, January-June 1996 (USEPA, 1996b). MCLYSMCLs from Drinking Warer Regulations and Health Advisories (USEPA,
1996e) were used as reference concentrations.

Bolded concentrations exceed both the RBC and the zone background.

All background vatues for Zone F are based on twice the means of the grid sample concentrations. One grid sample from Zone E is included in cach group. Background values for groundwater are based

on two sampling rounds in two wells at each depth.
Wells 52003 and 62004 were instalied during the second-round and are included in caleulations for this table
Data presented are from the initial sampling event only

N 2.51
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Analytical Data from Additional Sampling




Charleston Naval Complex
SWMU 4/A0C 619, Zone F

StationlD F619SB001 F&19SBO01 F619S8004 F6195B004
SamplelD}| 619SB001S1 {0-+f) 819SB001S2 (3-5() B19SB004S1 (0-1f)  519SB004S2 (3-51t)
SOIL CYANIDE SPLP  DateColiected 10/14/1999 10/14/1999 10/14/1989 10/14/1989
DateAnalyzed 10/28/1999 10/26/1999 10/28/1999 10/28/1999
SDGNumber ENO20 ENO20 ENO20 ENG20
Parameter Units
Cyamde, SPLP mg/L 0.01 U 0.01 U 0.01 U 0.01 1]
Appendix B datag19.xls Page 1 of 62




Charleston Naval Complex
SWMU 4/AOC 619, Zone F

StationlD F619SB0O15 F618SB015
SamplelD| 619SB015S1 (0-1ft} 6198B015S2 (3-5ft)

SOIL CYANIDE SPLP  pateCollected 10/14/1999 ) 10/14/1999
DateAnalyzed 10/28/1999 10/28/1999
SDGNumber, ENO20 ENO20
Parameter Units ) )
Cyanide, SPLP mg/l 0.01 W] 0.01

Appendix B datat19.xis Page 2 of 62



Charleston Naval Complex 06/18/2001
AQC 619, Zone F

StationID FE19SB001 F619SBO0A " F619SB004 F619SB004
SamplelD| 619SB001T1 (0-11) 619SBO0IT2 (3-5ft) 619SBO04TY (0-1f)  619SBODAT2 (3-5f)

Soil Cyanide DateCollected 10/14/1999 10/14/1999 10/14/1999 10/14/1999
DateAnalyzed| 10/27/1999 10/27/1999 10/27/1999 10/27/1999
SDGNumber EN020 ENO20 ~ ENo020 ENO20

Parameter Units T )

Cyanide mg/kg 0.5 U 05 U 0.5 U 0.6 U

Appendix B data619.xls

Page 3 of 62



Charieston Naval Complex
AOC 619, Zone F

StationID|  F&619SBO15 FE1958015
SamplelD| 6195B015T1 (0-1f) 619SBO15T2 (3-5f)
Soil Cyanide DateCollected|  10/14/1999 10/14/1999
DateAnalyzed|  10/27/1999 _10/27/1999
SDGNumber EN020 EN020
Parameter Units
Cyanide mg/kg 0.6 U 0.6 v
Appendix B data619.xls Page 4 of 62

06/18/2001



Charleston Naval Complex 06/18/2001
AQC 619, Zohe F
StationID F619SB0D1 F5195B001 F6195B004
SamplelD| 619SB0O01TY (0-1f) 619SB001T2 (3-5/t) 619SBO04T1 (0-11t)
Soil General Chemical DateCollected 10/14/1999 10/14/1999 10/14/1999
DateAnalyzed| 10/26/1999 10/26/1999 10/26/1999
SDGNumber ENO20 ENOZO ENogo
Parameter Units
Total Organic Carbon %, DR 9.6 = 0.27 = 0.98 =

Appendix B data619.xls

Page 5 of 62



Charleston Naval Complex 06/18/2001
AOC 619, Zone F
StationiD F619SB004 F619SB8015 F619SBQO15
SamplelD| 619SB004T2 (3-5f) 619SBO15T1 (0-1ft) 619SB0O15T2 (3-5ft)
Soil General Chemical DateCollected 10/14/1999 10/14/1999 10/14/4999
DateAnalyzed _10/26/1999 _10/26/1998 10/28/1999
SOGNumber ENQ20 ENO20 END20
Parameter Units o "
Total Organic Carbon %, DR 0.55 = 18 = 1.2 =
Appendix B data619.xis Page 6 of 62



Charleston Naval Complex 06/18/2001
AQOC 619, Zone F

StationID F619SB001 F619SB001 FB819SB0C1 F619SBO01
SamplelD| 619SB001S1 (0-1ft) 619SB001S2 (3-5ft)  619SBOO1TY (0-1f)  619SB0OO1T2 (3-5f)
Soil Metals DateCollected 10/14/1999 10/14/1999 10/14/1999 10/14/1999
DateAnalyzed 10/20/1999 10/20/1999 10/29/1999 10/29/1999
SDGNumber 'EN020 - EN020 END20 EN020
Parameter Units
Aluminum, SPLP ug/L 7760 = 415 =
Antimony, SPLP ug/L 34 J 53 J
Arsenic,SPLP ug/L 6.5 J 2 U
Barium, SPLP ug/L 765 = 481 =
Beryllium, SPLP ug/L 0.9 U 1 J
Cadmium, SPLP ug/L 0.3 w 0.3 uJ
Calcium, SPLP ug/L 10800 = 2330 J
Cobalt, SPLP ugiL 07 J 05 u
Copper, SPLP ug/L 68  J 28
Iron, SPLP ug/L 7420 J 378 J
Lead, SPLP ug/'L 177 = ity i
Magnesium, SPLP ug/L 2710 J 822 J )
Manganese, SPLP ug/L 195 = 63 J o
Mercury, SPLP ug/L 0.4 U 0.4 U
Nickel, SPLP ug/L §5  J 25 ) )
Potassium, SPLP ug/L 2220 J 430 J
Selenium, SPLP ug/L © 25 J 1.7 U h
Silver, SPLP ug/L 1 J 05 uJ
Sodwm, SPLP ug/L 11400 = 3370 J
‘Thallium, SPLP ugiL 24 u 24 U )
Tin {Sn), SPLP ug/L 3.7 J 32 J
Vanadium, SPLP ug/L 19.9 J 3.7 J
Aluminum mg/kg 7 ) T © 9100 = 2840 =
Antimony mg/kg N ’ 0.55 J 0.18 U
Arsenic mg/kg - ) 96 J 1.3 J
Barium mg/kg 334 = 102 J
Beryllium mgkg S " 036 J 0.18 J
Cadmium mg/kg 003  uJ 002 uJ
Calcium mg/kg (o T I 490 J
Chromium, Total mg/kg 172 U 45
Chromium, Total uglL 13.3 J Tas T g R
Cobalt mg/kg I Tas Ty 0.78 J
Copper ma/kg ) ’ 21.6 = 14 J
Iron mgkg 11900 = 2330 =
Lead mag/kg o i 58.3 = 4.9 =
Magnesium mg/kg R o T 1230 J 248 J
Manganese mg/kg 167 = 15.8 =
Mercury mg/kg 016 = 0.05 U
Nickel ma/kg ' 9.2 = 17 J
Potassium mg/kg 731 J 135 J
Selenium mg/kg 1.3 = 04 J
Silver ma/kg 0.05 U 004 U
Sodium mg/kg 353 J 96.8 J
Thalium ma/ky ' 0.25 R 0.18 R
Tin (Sn) mg/kg 6 J 3.2 J
Vanadium ma/kg 224 = 8 =
Zinc, SPLP ug/L 129 J 31.1 J )
Zinc mg/kg 829 6.6 J

Appendix B data619.xls Page 7 of 62



Charleston Naval Complex 06/18/2001
AOC 619, Zone F

StationlD F6195B004 F6195B004 © F6195B004 F6195B004
SamplelD| 619SB004S1 (0-1f1) 619SB0O04S2 (3-5H)  619SB0O04T1 (0-11t)  619SBO04T2 (3-5f)

Soil Metals DateCollected 10/14/1998 10/14/1999 10/14/1999 10/14/1999

DateAnalyzed  10/20/1999 10/20/11999 10/29/1998 10/29/1999

SDGNumber EN020 ENO20 ~ ENO20 EN020
Parameter Units
Aluminum, SPLP ug/l ' 595 = 9940 =
Anbmony, SPLP ug/L 24 u 52 J
Arsenic, SPLP ug/L 2 v 17 4 =
Barium, SPLP ugiL 275 = 2090 = ”
Berylhum, SPLP ug/L 0.9 v 1.2 J
Cadmium, SPLP ug/L 03 uJ 0.3 W
Calcium, SPLP uglL 12200 = " 5390 =
Cobalt, SPLP ug/L 05 U 16
Copper, SPLP ug/l 2 J 20.6 J )
Iron, SPLP ug/L 538 J 13100 J
Lead, SPLP ug/lL 2.1 U 33.9 = i
Magnesium, SPLP ug/l 935 J 3360 J B
Manganese, SPLP ug/L B 3 J 89.6 -
Mercury, SPLP ug/l 04 u 042 =
Nickel, SPLP ug/L -5 J 8.2 J
Potassium, SPLP ug/L - 35 J © 8240 =
Selenium, SPLP ug/L ' 17 U 51 J ’
Silver, SPLP ug/L 05 W 05 uJ
Sodium, SPLP ug/t 5480 = 57000 =
Thaiium, SPLP ugiL T 24 U 24 U )
Tin (Sn), SPLP ug/L 27 U 29’ J )
Vanadium, SPLP ug/l : 3.8 J 471 J
Aluminum mg/kg T R "7 5200 = 21700 =
Antimony mg/kg ) - 05 J 0.6 J
Arsenic mg/kg B C T 23 J 17.7 J
Barum mgkg - 16.3 J 157 =
Beryllium mg/kg ' o 0.09 U 14 =
Cadmium ma/kg ST T T T T o083 J 0.04 uJ
Calcium makg o 30100 J 16800 J
Chromium, Total mag/kg 1 J 321 J
Ghromium, Total uglt 25 J 19.8 J ’
Cobalt ma/kg ) - 15 J 58
Copper mg/kg o ) T 1.2 = 28.4 =
Iron mg/kg ) ) . 4790 = 26100 =
Lead mg/kg i " 17 = 106 =
Magnesium mg/kg M T | 918 J 3790 J
Manganese mg/kg ‘ 833 = 722 =
Mercury mg/kg 0.05 = 0.62 =
Nickel mg/kg h 45 = 11.1 =
Potassium mg/kg S 323 J 2330 J
Selenum mg/kg 0.52 J 1.9 =
Silver mg/kg ’ 0.05 U 0.06 V]
Sodium mgkg ‘ 276 J 2100 =
Thallium mg/kg ) ’ 0.23 R 1.4 R
Tin (Sn) mg/kg ) V 45 J 53 J
Vanadium ma'kg 9.4 = 484
Zinc, SPLP ug/L 45 1 J 387 J
Zne mg/kg o 98.7 J 255 J
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Charleston Naval Complex 06/18/2001
AOC 619, Zone F

StationiD F619SBO15 F6195B015 F619SB015 F619SB015
SamplelD| 619SB015S1 (0-11f) 619SB0O15S2 (3-5f) 619SBO1ST1 (0-1h)  619SBO15T2 (3-5ft)
Soil Metals DateCollected 10/14/1999 10/14/1999 10/14/1999 10/14/1999
DateAnalyzed 10/20/1999 10/20/1999 10/29/1999 10/29/1999
SDGNumber ENO20 ENO20 ENOD20 EN020
Parameter Units
Aluminum, SPLP ug/l 3950 = 1790 =
Antimony, SPLP ug/L 41 J 2.4 U
Arsenic,SPLP ug/L 52 J 2 U
Barium, SPLP ug/L 306 = 1000 =
Beryllium, SPLP ug/L 0.9 U 0.9 U
Cadmium, SPLP ug/L 0.3 uJ 0.3 uJ
Calcium, SPLP ugrL 16000 = " 12600 = -
Cobalt, SPLP uglL 05 U 05 U
Copper, SPLP ug/L 15 J 4.1 J
Iron, SPLP ug/L 3840 U 1590 J
Lead, SPLP ug/L ) 17.8 = 2.2 J
Magnesium, SPLP ug/l 978 4 2440 J
Manganese, SPLP ug/L 28 4 = g6 U
Mercury, SPLP ug/L 04 U 04 U
Nickel, SPLP ug/L 3.4 J 2.5 J
Potassium, SPLP ug/l 449 J 4190 J
Selenium, SPLP ugiL I 4 U 17 u
Silver, SPLP ug/L 0.5 uJ 0.5 uJ
Sodium, SPLP ugiL 1600 J 15500 =
Thallium, SPLP ug/l 2.4 U 24 U
Tin (Sn), SPLP ug/L 4.4 J 27 U
Vanadium, SPLP ug/L 121 J 6.6 J
Alurninum mafkg ) ’ ’ ’ 6700 = 18300 =
Antimony mg/kg h ’ 0.7 J 0.98 J
Arsenic mg/kg B 53 J 106 J
Barium ma/kg ’ ’ 234 = 30.8 =
Berylium ma/kg ' B 019 J 0.67 =
Cadmiurn mg/kg V ) ) 0.15 J 004 ~ Wl
Calcium mg/kg 77 38400 J " 12800 J
Chromium, Total mg/kg 18 J 28.4 J
Chromium, Total ug/L 9.4 J 4 J ’
Cobalt mg/kg ) 27 J 5.4 J
Copper mg/kg ’ h 454 = 253 =
Iron mg/kg 8570 = 18900 =
Lead mg/kg 56 = 39.1 =
Magnesium mg/kg 1270 J 2620 J
Manganese mg/kg 110 = 236 =
Mercury m/kg 008 = 0.3 =
Nickel mg/kg 8.3 = 11 =
Potassium mg/kg 536 J 1460 J
Selenium mg/kg 0.7 J 1.7 =
Siiver mg/kg 005 u 007 u
Sodium mg/kg 270 J 483 J
Thalthum mg/kg 1.3 R 1.6 R
Tin {Sn) mg/kg 17.2 = 7.1 J
Vanadium mg/kg 14,2 = 39.6 =
Zinc, SPLP ug/L 134 J 127 J
Zinc mg/kg i 128 J 91.1 J
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Charleston Naval Complex 06/18/2001
AQC 619, Zone F

StationlD F619SB0O01 F6195B001 F619SB001
SamplelD| 6195B00151 (0-1fty  619SBO01S2 (3-5#) B19SBOO1TY (0-11t)
Soil PBCs DateColiected|  10/14/1999 10/14/1999 10/14/1999
DateAnaiyzed|  10/23/1999 10/23/1999 10/20/1999
SDGNumber|  EN020 ENO20 _ ENo20
Parameter Units
PCB-1016 (Arochlor 1016), SPLP ug/L 1 U 1 ]
PCB-1221 (Arochlor 1221), SPLP ug/L 2 u 2 u
PCB-1232 (Arochlor 1232), SPLP ug/L 1 U 1 U
PCB-1242 (Arochlor 1242), SPLP ug/L 1 U 1 U .
PCB-1248 (Arochlor 1248), SPLP ug/L 1 U 1 U
PCB-1254 (Arochlor 1254), SPLP uglL 1 u 1 u
PCB-1260 {Arochior 1260}, SPLP ugiL ' 1 u 1 v
PCB-1016 {Arochlor 1016) ug/kg N ) ) 40 U
PCB-1221 (Arochlor 1221) ug/kg - S Y U
PCB-1232 (Arochior 1232) ug’kg ) 40 U
PCB-1242 (Arochlor 1242) ug/kg ’ o © 40 u
PCB-1248 (Arochlor 1248) ug/kg o “ o " a0 U
PCB-1254 (Arochlor 1254) ugkg N h Ta0 U
PCB-1260 (Arachior 1260) ugikg L 40 u
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Charleston Naval Complex
AOC 619, Zone F

06/18/2001

StationID FB19SB001 F619SB004 F619SB004
SamplelD| 619SB001T2 (3-5ft) 619SB004S1 (0-1ft)  B19SB004S2 (3-5ft)
Soil PBCs DateCollected 10/14/1999 10/14/1999 10/14/1999
DateAnalyzed 10/20/1999 10/23/1999 10/23/1999
SDGNumber|  ENO20 ENO20 EN020
Parameter Units
PCB-1016 {Arochlor 1016), SPLP ug/L 1 ] 1 U
PGB-1221 (Arochlor 1221), SPLP ug/t 2 u 2 u
PCB-1232 (Arochlor 1232}, SPLP ug/l 1 u 1 U
PCB-1242 (Arochlor 1242), SPLP ugiL 1 u 1 1]
PCB-1248 (Arochlor 1248), SPLP ug/L 1 u 1 v
PCB-1254 (Arochlor 1254), SPLP ugll 1 U 1 1]
PCB-1260 (Arochlor 1260}, SPLP ug/l. 1 u 1 U
PCB-1016 (Arochior 1016) ug/kg - 38 U ”
PCB-1221 [Arochtor 1221) ug/kg B 7 A V] )
PCB-1232 (Arochlor 1232) ug/kg i 38 U
PCB-1242 (Arochlor 1242} ug/kg 38 )
PCB-1248 (Arochlor 1248) uglkg T 38 U T
PCE-1254 (Arachior 1254) ug’kg ' 38 u
PCB-1260 (Arochlor 1260) ugkg ' 38 ] )
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Charleston Naval Complex 06/18/2001
AOC 619, Zone F

StationID F619SB004 F619SB004 F619SBO15
SamplelD| 6198B004T1 (0-11) 619SBO04TZ (3-5f) 619SB0O15S1 (0-11Y)
Soil PBCs DateCollected 10/14/1999 10/14/1999 10/14/1999
DateAnalyzed 10/20/1999 10/20/1998 10/23/1999
SDGNumber| ENO20 ENO20 ) END20
Parameter Units
PCB-1016 (Arochior 1016}, SPLP ug/L 1 U
PCB-1221 (Arochlor 1221), SPLP ug/L 2 u
PCB-1232 (Arochior 1232), SPLP ug/L 1 U
PCB-1242 (Arochlor 1242), SPLP ug/L 1 U
PCB-1248 (Arochlor 1248), SPLP ug/L 1 U
PCB-1254 (Arochlor 1254), SPLP ug/L 1 u
PCB-1260 {Arochlor 1260}, SPLP ug/L 1 ]
PCB-1016 (Arochlor 10186) ug/kg as u 52 u -
PCB-1221 (Arochlor 1221) ug/kg " 76 U 100 U
PCB-1232 (Arochlor 1232) ug/kg 38 u 52 U
PCB-1242 (Arochlor 1242) ug/kg T a8 U 52 U .
PCB-1248 (Arochlor 1248) ug/kg 3 u 52 U
PGB-1254 (Arochlor 1254) ug/kg 38 U 52 U
PCB-1260 (Arochlor 1260) ug/kg ., 38 3] 52 U
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Charleston Naval Complex 06/18/2001
AOC 619, Zone F

StationID F6195B015 F619SB015 F619SB015
SamplelD| 6195B015S2 (3-5t) 619SB015T1 (0-1f) 619SB0O15T2 (3-5H)
Soil PBCs DateCollected 10/14/1999 10/14/1699 10/14/1899
DateAnalyzed 10/23/1999 10/20/1999 10/20/1999
SDGNumber ENO20 EN020 EN020
Parameter Units
PCB-1016 (Arochior 1016}, SPLP ug/t 1 U
PCB-1221 (Arochior 1221), SPLP ug/L 2 U
PCB-1232 {Arochlor 1232), SPLP ug/L R U
PCB-1242 (Arachlor 1242), SPLP ug/L 1 u
PCB-1248 (Arochlor 1248), SPLP ug/t 1 u
PCB-1254 (Arochlor 1254), SPLP ug/t 1 u
PCB-1260 (Arochior 1260), SPLP ugll 1 ] o
PCB-1018 (Arochlor 1016) ug/kg 37 U 50 u
PCB-1221 (Arochior 1221) ug/kg 74 v 100 U
PCB-1232 {Arochlor 1232) ug/kg 37 U 50 u
PCB-1242 (Arochlor 1242) ugky 37 U 50 u
PCB-1248 (Arochlor 1248) ug/kg ) 37 U 50 U
PCB-1254 [Arochlor 1254) ug/kg a7 U 50 U
PCB-1260 (Arochlor 1260) ug/kg 110 = 50 u
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Charleston Naval Complex 06/18/2001
AQC 619, Zone F
StationID F6195B001 FE19SB0OO1 F619SB001 F619SB00Y

. SamplelD| 619SBO01ST (0-1ft)  619SB001S2 (3-5ft)  619SBOO1TI (0-11t)  619SB001T2 (3-5H)

Soil Pesticides DateCollected 10/14/1999 10/14/1999 10/14/1999 10/14/1698
DateAnalyzed 10/23/1999 10/23/1999 10/20/1999 10/20/1999
SDGNumber ENO20 _END20 ENO20 ENO020

Parameter Units
Aldrin, SPLP uglt 0.05 U 0.05 U
Dieldrin, SPLP ug/l 0.1 u 0.1 U
Endosulfan |, SPLP ug/t. 0.05 U 0.05 U
Endosultan !l, SPLP ug/L 01 U 0.1 U
Endosulfan Suifate, SPLP ug/L 0.1 ] 01 U
Endrin Aldehyde, SPLP ug/L 0.1 U 0.1 u
£ndrin Ketone, SPLP ug/l 0.1 U 01 U
Endrin, SPLP ug/L 01 u 0.1 U
Gamma BHC (Lindane), SPLP ug/L 0.05 ] 005 U )
Gamma-Chlordane, SPLP ug/lL 0.05 u 0.05 U
Heptachlor Epoxide, SPLP ug/L 0.05 U 005 .U
Heptachlor, SPLP ug/L 005 u 0.05 U
Methoxychlor, SPLP ug/L. 0.5 ] 0.5 U
P,P-DDD, SPLP ug/L S o U 01 U )
P,P-DDE, SPLP ug/L 0.1 U 01" u
P,P-DDT, SPLP ug/iL S0 u 0.1 v
Texaphene, SPLP ugiL 5 U 5 U S
Alpha BHC. SPLP ught 0.05 u 0.05 v
Alpha BHC ug/kg ) 2 U T2 U
Gamma BHC {Lindane) vg/’kg 2 U 2 U
Beta BHC, SPLP uglL 005 U 0.05 u . )
Beta BHC ug/kg 2 U 2 U
Heptachlor ug/kg 2 u 2 U
Deita BHG, SPLP uglL 0.05 U 0.05 U .
Delta BHC ugikg R 2 v 2 U
Aldrin ug’kg 2 U 2 U
Heptachlor Epoxide ugkg 2 U 2 u
Gamma-Chlordane ugkg 2 u 2 ‘u
Alpha-Chlordane, SPLP ug/ 0.05 U T 005 0 -
Alpha-Chiordane ug’kg 2 U 2 u
Endaosulfan | ug/kg 2 U 2 U
P,P-DDE ug’kg 4 “u 3.8 u
Dieldrin ug’kg 4 U 38 U
Endrin ug’kg 4 U 3.8 U
P.P-DOD ug/kg 4 U 38 u
Endosulfan Il ug/kg - 4 T 38 ]
P.P-DDT ug/kg 4 U 3.8 U
Endrn Aldehyde ug’kg 4 U 38 u
Endosulfan Sulfate ug’kg 4 U 3.8 U
Methoxychlor ug/kg 20 u 20 U
Endrin Ketone ug/kg 4 U 38 U
Taxaphene ugrkg 200 L 200 b
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Charleston Naval Complex
AQOC 619, Zone F

06/18/2001

StationiD}  F619SB004 F619SB004 F619SB004 F6195B004
SamplelD| 619SB004S1 (0-1H) 619SBOD4SZ (3-5ft) 619SBO04T1 (0-1f)  619SB0ODAT2 (3-51h)
Soil Pesticides DateCollected 10/14/1999 10/14/1999 10/14/1999 10/14/1999
DateAnalyzed|  10/23/1999 10/23/1999 10/20/1999 10/20/1999
SDGNumber|  EN020 ENO20 END20 EN020
Parameter Units
Aldrin, SPLP ug/L Q.05 U 00S U
Dieldrin, SPLP ug/L 0.1 u 0.1 U
Endosulfan |, SPLP ug/L 0.05 u 005 U
Endosulfan II, SPLP ug/L 01 u 0.1 Y
Endosulfan Suffate, SPLP ug/L 01 u 0.1 u
Endrin Aldehyde, SPLP uglL 0.1 u 0.1 U
Endnin Ketone, SPLP ugiL 0.1 U 01 U
Endnn, SPLP ugrlL 0.1 U 0.1 u
Gamma BHC (Lindane), SPLP ug/l 0.05 U 005 u )
Gamma-Chiordane, SPLP ug/l 0.05 U 005 u
Heptachlor Epoxide, SPLP ug/L 0.05 u 0.05 v B i
Heptachior, SPLP ug/l Q05 U Qa5 u
Methoxychlor, SPLP ugiL 05 U 05 u i
P.P-DDD, SPLP uglL 01 U 0.1 ¥
P,P-DDE, SPLP uglL 01 U 0.1 u o
P,P-DDT, SPLP ug/L 0.1 U 01 U
Toxaphene, SPLP ug/L 5 U 5 U
Alpha BHC, SPLP ug/L - 005 U 005 U
Alpha BHC ug/kg 2 U 27 U
Gamma BHC (Lindane} ug’kg 2 u 27 U
Beta BHC, SPLP ug/L 0.05 U 0.05 U
Beta BHC ug/kg T 2 U 27 u-
Heptachlor ug/kg 2 v 27 U
Delta BHC, SPLP ug/L 0.05 u 0.05 v
Delta BHC ug/kg c ’ 2 U 2.7 u
Aldrin ug’kg 2 U 27 u
Heptachlor Epoxide ug/kg 2 u 2.7 u
Gamma-Chlordane ug’kg 2 U 27 u
Alpha-Chlordane, SPLP ugit 005 U 0.05 U h '
Alpha-Chlordane ug/kg ) 2 u 27 U
Endosulfan | ug/kg 2 U 27 U
P.P-DDE ug/kg 38 U 52 u
Dieldrin ug’kg 38 U 52 u
Endnn ug/kg 38 U 52 U
P,P-DDD ug/kg 38 u 5.2 u
Endosuitan Il ug/kg - 3.8 U 5.2 U
P.P-DDT ug/kg 38 U 5.2 u
Endnn Aldehyde ug’kg 38 U 5.2 1]
Endosullan Sulfate ug/kg 38 u 52 U
Methoxychlor ug/kg 20 u 27 U
Endrin Ketone ugrkg 38 u 52 U
Toxaphene ug/kg 200 u 270 u
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Charieston Naval Complex 06/18/2001
AOC 619, Zone F

StationlD F619SB015 FE195B015 F6195B015 F6195B015

SamplelD| 6198B01551 (0-1ft) 619SB01582 (3-5ft} 619SBO15T1 (0-1f1)  619SBO15T2 (3-5f)
Solil Pesticides DateCollected|  10/14/1999 10/14/1999 10/14/1999 10/14/1999

DateAnalyzed 10/23/1999 10/23/1999 10/20/1999 10/20/1999
SDGNumber EN020 ENO20 ENO20 EN020

Parameter Units
Aldrin, SPLP ug/L 005 U 0.05 L
Dietdrin, SPLP ug/L 0.1 U 0.1 u
Endosulfan |, SPLP ug/L 0.05 U 0.05 U
Endosulfan Il, SPLP ug/L 0.1 U 0.1 u
Endosullan Suliate, SPLP ugrL 01 U 01 ]
Endrin Aldehyde, SPLP ug/lL 0.1 U 0.1 u
Endrin Ketone, SPLP ug/L 0t U 01 U]
Endrin, SPLP ug/lL 0.1 ] 0.1 u
Gamma BHC (Lindane), SPLP ug/L 0.05 u 0.05 U
Gamma-Chlordane, SPLP uglL 0.05 u 005 u
Heptachlor Epoxide, SPLP ug/L 0.05 U 0.05 U
Heptachlor, SPLP ug/L 0.05 U 005 U
Methoxychlor, SPLP ug/L 0.5 U 05 U
P.P-DDD, SPLP ug/l. 0.1 U 01 U
P.P-DDE, SPLP g/l ~ 01 ] 01 U :
P,P-ODT. SPLP ugit 0.1 U 0.1 U
Toxaphene, SPLP ug/L 5 u 5 U )
Alpha BHC, SPLP ugrt 0.05 U 005 u )
Alpha BHC ug/kg 1.9 1] 26 u
Gamma BHC (Lindane) ugkg 1.9 U 2.6 u
Beta BHC, SPLP ug/L 0.05 U 0.05 U
Beta BHC ug’kg 1.9 U 26 U
Heptachlor ug/kg 1.9 u 286 Y
Delta BHC, SPLP ug/L 0.05 U 005 u S
Delta BHC ugrky 1.9 u 286 U
Aldrin ugrkg 19 U 26 u
Heptachlar Epoxide ug/kg 1.9 U 26 U
Gamma-Chlordane ug/kg 12 = 2.6 b
Alpha-Chlordane, SPLP ugL 0.05 u 0.05 u i T
Alpha-Chlordane ug/kg 5.4 = 26 u
Endosulian | ug/’kg 1.9 U 26 U
P P-DDE ug/kg 6.2 = 5 V]
Dieldrin ug/kg ) 3.7 U 5 1]
Endnn ug/kg 3.7 u 5 U
P,P-DDD ug/kg a7 u 5 U
Endosulfan Il ug/kg ) 37 u 5 U
P P-DDT ugkg 3.7 U 5 U
Endrin Atdehyde ug/kg 37 u 5 u
Endosultan Sulfate ug/kg 3.7 U 5 U
Methaxychlor ug/kg 19 U 26 U
Endnn Ketone ug/kg 37 U 5 u
Toxaphene ug/kg 190 U 260 U
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Charleston Naval Complex 06/18/2001
AOC 619, Zone F

StationlD F819SB001 FE19SB001 F819SB001 FE619SBO01
SamplelD| 619SB001S1 (0-1f) 619SBO01S2 (3-5tt) 619SBO01T1 (0-1H)  619SB001T2 (3-6f)
50il SVOCs DateCollected 10/14/1999 10/14/1999 10/14/1999 10/14/1999
DateAnalyzed 10/25/1999 ’ _ 10/22/1999 10/21/1999 10/21/1898
SDGNumber B ENONQO' ENQC20 A ENO020 EN020
Parameter Units
1,2,4-Trichlorobenzene, SPLP ug/L 5 U S U
1,2-Dichlorobenzene, SPLP ug/l. 5 U 5 )
1,3-Dichlorobenzene, SPLP ug/L 5 0] 5 0]
1,4-Dichiorobenzene, SPLP ug/L 5 ) 5 U
2,2’-Oxyhis(1-Chloro)Propane, SPLP ug/L 5 U 5 U
2,2"-Oxybis{1-Chloro)Propane ug/kg N 400 U 390 U
2 4,5-Tnchlorophenol, SPLP ug/l. o 5 U 5 ]
2,4,6-Tnchlorophenol, SPLP ug/L 5 U 5 U
2.4-Dichlorophenol, SPLP ug/L 5 T 5 U
2 4-Dimethylphenol, SPLP ug/L 5 U 5 U
2,4-Dinirophencl, SPLP ug/L 10 U 10 U
2,4-Dinitrotoluene, SPLP ug/L 5 u 5 u
2,6-Dinttrotoluene, SPLP ug/l. 5 U 5 U
2-Chloronaphthalene, SPLP ug/L 5 v 5 U
2-Chlorophena!, SPLP ug/L 5 1] 5 U
2-Methylnaphthalene, SPLP ug/L 5 U 5 U
2-Methylnaphthalene ugrkg ’ " ’ 400 u 390 U
2-Methy!phenol (0-Cresol), SPLP ug/l. 5 U 5 U
2-Mathylphenol (0-Cresol) ug/kg 400 U 390 U
2-Nitroaniline, SPLP ug/L ' 5 U 5 U
2-Nitrophenol, SPLP ug/lL 5 U 5 U
3,3"-Dichlorobenzidine, SPLP ug/L 10 U 10 U
3-Nitroaniline, SPLP ug/L T 5 U 5 u
* 6-Dinitro-2-Methylphenol, SPLP ug/k 10 u 10 u
-Bromophenyl Phenyl Ether, SPLP ug/L 5 U 5 U
4-Chloro-3-Methylphenol, SPLP ug/L 5 V] 5 0]
4-Chioroaniline, SPLP ug/L 5 u 5 u
4-Chlorophenyl Phenyl Ether, SPLP ug/L T s Ty 5 U
4-Nitroaniling, SPLP ug/L 5 u 6 U
4-Nitrophenol, SPLP ug/L 10 W] 10 v
Benzoic Acid, SPLP ug/L 25 U 25 U
Benzy! Alcohol, SPLP ug/L 5 U 5 U
Benzy! Butyl Phthalate, SPLP ug/L 5 U 5 u
Bis(2-Chioroethoxy) Methane, SPLP ug/L 5 U 5 U
Bis(2-Ethylhexyl) Phthalate, SPLP ug/L 5 U 5 U
DI-N-Butyl Phihalate, SPLP ugiL 5 v T 5 U
Di-N-Octylphthatate, SPLP ug/L 5 U 5 u
Dibenzoluran, SPLP ug/L 5 U 5 U
Diethyl Phthalate, SPLP ug/L 5 U 5 U
Dimethyl Phthalate, SPLP ug/L 5 U 5 U
Hexachlorobenzene, SPLP ug/L 5 U 5 U
Hexachiorobutadiene, SPLP ug/l 5 u 5 u
Hexachlgrocyclopentadiene, SPLP ug/L 5 U 5 U
Hexachloroethane, SPLP ug/L 5 U 5 1)
Isophorone, SPLP ug/L 5 U 5 U
N-Nitrosodi-N-Propylamine, SPLP ug/L 5 U 5 u
N-Nitrosodiphenylamine, SPLP ug/L 5 U 5 U
Nitrobenzene, SPLP ug/L 5 u 5 u
Pentachlorophencl, SPLP ug/L 10 U 10 V)
Phenol, SPLP ug/L 5 J 5 u
Phenol ug/kg 400 v} 390 U
senaphthylene, SPLP ug/L 5 U 5 U
cenaphthylene ug/kg 400 U 390 U
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Charteston Naval Complex 06/18/2001
AOC 619, Zone F
StationiD|  F619SB004 FE10SBOD4  F619SB004 F819SB004
SamplelD| 619SB004S1 (0-1ft) 619SB004S2 (3-51t)  619SB004T1 (0-11)  619SB004T2 (3-5H)
Soil SVOCs DateCollected 10/14/1999 10/14/1999 10/14/1999 10/14/1999
DateAnalyzed|  10/25/1999 10/25/1999 - 10/21/1999 10/21/1999
SDGNumber EN020 ENQ20 ENO20 EN020
Parameter Units
1,2 4-Trichlorobenzene, SPLP ug/L 5 U 5 1)
1,2-Dichlorobenzene, SPLP ug/L 5 U 5 u
1.3-Dichlorobenzene, SPLP ug/L 5 u 5 u
1,4-Dichlorobenzene, SPLP ug/L 5 uy 5 U
2,2'-Oxybis(1-Chioro)Propane, SPLP ugiL 5 U 3 U
2,2"-Oxybis(1-Chlaro)Propane ugrkg - 380 u 530 u
2.4,5-Tnchlorophenol, SPLP ug/L 5 U 5 u o R
2.4,6-Trchlorophenol, SPLP ug/L 5 ‘U 5 U )
2,4-Dighlorgphenol, SPLP ug/L 5 U 5 u -
2,4-Dimethylphenol, SPLP ug/l 5 u 5 u
2,4-Dinitrophenol, SPLP ug/L 10 u 10 u
2.4-Dinitrotoluene, SPLP ug/L 5 U 5 U -
2,6-Dinitrotoluene, SPLP ug/L 5 u 5 U )
2-Chloronaphthatene, SPLP ugfL 5 U 5 U
2-Chlorophenal, SPLP ug/L 5 U 5 u
2-Methylnaphthalene, SPLP ug/'L 5 Ty 5 U
2-Methyinaphthalene ug/kg - ) 38 v 530 U
2-Methy!phenol (o-Cresol), SPLP ug/L 5 U 5 U
2-Methylphenol {o-Cresal) ug/kg 380 U 530 u
2-Nitroaniline, SPLP ugiL. T8 u 5 u ' '
2-Nitrophenol, SPLP ug/L i 5 u 5 u
3.3-Dichlorobenzidine, SPLP ug/lL 10 u 10 y
3-Nitroaniline, SPLP ug/L 5 u 5 U
4,6-Dinitro-2-Methylpheno!, SPLP uglL 10 v 10 U
4-Bromopheny! Phenyl Ether, SPLP ug/L ) 5 T u’ 5 u
4-Chloro-3-Methylphencl, SPLP ug/L 5 u 5 U
4-Chloroaniline, SPLP ua/L 5 T u 5 Y
4-Chlorophenyl Phenyl Ether, SPLP ug/L - T 5 T oo
4-Nitroanttine, SPLP ug/t 5 R 5" U
4-Nitrophenol, SPLP ug/L LY U 10 U
Benzoic Acid, SPLP ugit 25 v 26 u
Benzy! Alcohol, SPLP ugiL 5 u 5 U o
Benzyl Butyl Phthalate, SPLP ug/L 5 T 5 U
Bis(2-Chloroethoxy) Methane, SPLP ug/L 5 U 5 U
Bis(2-Ethylhexyl) Phthalate, SPLP ug/L 5 u 5 u
Di-N-Butyl Phthalate, SPLP ug/L s U 5 U
Di-N-Octylphthalate, SPLP ug/L 5 U 5 U
Dibenzofuran, SPLP v/l 5 U 5 U
Diethyl Phthalate, SPLP ug/L 5 U 5 U
Dimethyl Phthalate, SPLP ug/L 5 u 5 u
Hexachlorobenzene, SPLP ug/L 5 U 5 U
Hexachlorobutadiene, SPLP ug/L 5 u 5 U
Hexachlorocyclopentadiene, SPLP ug/L 5 U 5 U
Hexachloroethane, SPLP ug/t 5 U 5 U
Isophorone, SPLP ug/L 5 U 5 U
N-Nitrosodi-N-Propylamine, SPLP ug/L 5 U 5 U
N-Nitrosodiphenylamine, SPLP ug/L 5 U 5 u
Nitrobenzene, SPLP ug/L 5 u 5 U
Pentachlorophenol, SPLP ug/L 10 u 10 U
Phenol, SPLP ug/L 5 U 5 W]
>henol ug/kg 380 u 530 u
acenaphthylene, SPLP ug/L 5 U 5 U
Scenaphthylene ug’kg 380 u 530 8]
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Charleston Naval Complex 06/18/2001
AOC 619, Zone F

StationlD F6198B015 F6135B015 F619SB015 F6195B015
SamplelD| 619SB015S1 (0-1ff) 6195B01582 (3-5ft) 6195B015T1 (0-1f) 6198B015T2 (3-5ft)
SOII SVOCS DateCollected 10/14/1999 10/14/1989 10/14/1599 10/14/1989
DateAnalyzed 10/25/1999 10/26/1999 10/21/1999 10/21/1999
SDGNumber ENQ20 ENO020 . ENO20 END20
Parameter Units
1,2,4-Trichiorobenzene, SPLP ug/L 5 U 6 U
1,2-Dichlorobenzene, SPLP ug/L 5 U 6 U
1,3-Dichlorobenzene, SPLP ug/L 5 U 6 u
1,4-Dichlorobenzene, SPLP ug/L 5 U 6 u
2,2-Oxybis(1-Chloro)Propane, SPLP ug/L 5 U 6 U
2,2"-Oxybis(1-Chlcro)Propane ug/kg - 370 U 510 U
2,4,5-Trichlorophenol, SPLP ug/L 5 U 51 U
2.4,6-Tnchlorophenol, SPLP ug/L 5 u 6 u
2,4-Dichlorophenol, SPLP ugil 5 u 6 u
2,4-Dimethylphencl, SPLP ug/l 5 v 6 u
2,4-Dinitrophenol, SPLP ug/lL 10 U 12 U
2 4-Dinitrotoluene, SPLP ug/L 5 U 8 u
2,6-Dinitrotoluene, SPLP uglL 5 u 8 U
2-Chloronaphthalene, SPLP ug/L 5 u 6 U
2-Chlorophenol, SPLP ug/L 5 U 6 U
2-Methylnaphthalene, SPLP ug/lL 5 U 6 u
2-Methylnaphthalene ug/kg - 370 U 510 U
2-Methylphenol (o-Cresol), SPLP ug/L 5 U 6 U
2-Methylphenol {o-Cresol) ug/kg 370 U 510 U
2-Nitroaniing, SPLP /L 5 U 6 v o
2-Nitrophenol, SPLP ugy/L 5 U & u
3,3'-Dichlorobenzidine, SPLP ue/l 10 U 12 U
3-Nitroaniline, SPLP ug/L 5 U 6 V]
4,6-Dinttro-2-Methylphenol, SPLP ug/L 10~ v 12 U
~Bromophenyl Phenyl Ether, SPLP ug/L s U 6 u
4-Chioro-3-Msthyiphenol, SPLP ug/L 5 U 6 U
4-Chioroaniline, SPLP ug/L 5 U 6 U
4-Chiorophenyl Pheny! Ether, SPLP ug/L 5 U 6 U
4-Nitroanihne, SPLP ug/l 5 U 8 U
4-Nitrophenol, SPLP ug/L 10 U 12 U
Benzoic Acid, SPLP ug/L 26 U 29 U
Benzyl Alcohol, SPLP ug/L 5 U 6 T
Benzyl Butyl Phthalate, SPLP ug/L ] U 6 U
Big(2-Chloroethoxy) Methane, SPLP ug/L 5 U G U
Bis(2-Ethylhexyl) Phthalate, SPLP ug/L 5 U 6 U
D-N-Butyl Phthalate, SPLP ug/L 5 U 6 u
Di-N-Octylphthalate, SPLP ug/L 5 U 6 U
Dibenzofuran, SPLP ug/L 5 U 6 U
Diethyl Phthalate, SPLP ug/L 5 U 1 J
Dimethyl Phthalate, SPLP ug/L 5 U 5 U
Hexachlorobenzene, SPLP ug/L S U 6 U
Hexachlorobutadiene, SPLP ug/L 5 u 6 u
Hexachlorocyclopentadiene, SPLP ug/L 5 U 6 U
Hexachloroethane, SPLP ug/L 5 U 6 U
Isophorone, SPLP ug/L 5 U 6 u
N-Nitrosod\-N-Propylamine, SPLP ug/L 5 u 6 U
N-Nitrosodiphenylamine, SPLP ug/l 5 U 6 u
Nitrobenzene, SPLP ug/L 5 U 6 u
Pentachlorophenol, SPLP ug/L 10 U 12 U
Phencl, SPLP ug/L 5 U 6 u
Phenol ug’kg 370 u 510 3
cenaphthylene, SPLP ug/L 5 U 54 U
«cenaphthyleng ug’kg 370 U 510 ]
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Charleston Naval Complex 06/18/2001
AOC 619, Zone F
StationlD| ~ F619SB016 F619SB016 " F619SB017 F619SB017
SamplelD] 6195B01601 (0-1ft) 619SB01602 (3-5f) 6198BO1701 (0-1f) 6195B01702 (3-5f1)
Soil SVOCs DateCoilected 10/15/1999 10/15/1999 " 10/15/1999 10/15/1999
DateAnalyzed, ) 10/29/1999 i 10/28/1999 10/28/1999 10/29/1999
SDGNumber| EN023 EN0O23 CENO23 END23
Parameter Units
1.2,4-Trichlorobenzene, SPLP ug/l
1,2-Dichlorobenzene, SPLP ug/L
1,3-Dichlorobenzene, SPLP ug/L
1,4-Dichiorobenzene, SPLP ug/L
2,2'-Oxybis{1-Chioro)Propane, SPLP ug/L
2,2-Oxybis(1-Chloro)Propane ugkg 410 U 470 u 370 u 410 u
2.4,5-Trichlorophenol, SPLP ug/L Ty )
2,4 6-Trichlorophenol, SPLP ug/L i i h
2,4-Dichlorophenol, SPLP ug/L ) ) i i
2.4-Dimethylphenol, SPLP g/l )
2,4-Dintrophenct, SPLP ug/lL
2,4-Dindrotoluene, SPLP ug/L )
2,6-Dinitrotoluene, SPLP ug/L
2-Chloronaphthalene, SPLP ug/l
2-Chlorophenol, SPLP ug/l
2-Methylnaphthalene, SPLP ug/L ’ :
2-Methyinaphthalene ugkg i 410 u | 470 U 370 T o T4100 U
2-Methylphenc! {o-Cresol), SPLP ug/L ) o v
2-Methyiphenol (o-Cresol) ugkg 410 U 470 U 370 U 410 U:
2-Niroaniling, SPLP g/l o ;
2-Nitrophenol, SPLP ug/L i
3,3'-Dichlorobenzidine, SPLP ug/L B ) B -
3-Nitroaniline, SPLP ug/L ) ) N
4.6-Dinitro-2-Methylphenol, SPLP ug/L i
4-Bromaphenyl Phenyl Ether, SPLP ug/L )
4-Chloro-3-Methylphenol, SPLP ug/L ) -
4-Chioroaniline, SPLP ug/L . ) )
4-Chioropheny! Phenyl Ether, SPLP ug/L i i
4-Nitroaniline, SPLP ugil i
4-Nitrophenol, SPLP ug/L
Benzoic Acid, SPLP ug/L i ~
Benzyl Alcohol, SPLP ug/l i )
Benzy! Butyl Phthalate, SPLP ug/lL
Bis(2-Chloroethoxy) Methane, SPLP ug/L .
Bis{2-Ethylhexyl) Phthalate, SPLP ug/L - _
Di-N-Butyl Phthalate, SPLP ug/l
Dt-N-Qctylphthalate, SPLP ug/L
Dibenzofuran, SPLP ug/t
Diethyl Phthalate, SPLP ug/L
Jimethyl Phthalate, SPLP ug/l
dexachtorobenzene, SPLP ug/L
Hexachlarobutadiene, SPLP ug/l
4exachlorocyclopentadiens, SPLP ug/L
Hexachloroethane, SPLP ug/l
sophorone, SPLP ug/L
N¥-Nitrosodi-N-Propylaming, SPLP ug/l
N-Nitrosodiphenylamine, SPLP ug/L
\itrobenzene, SPLP ug/l
>entachlorophenol, SPLP ug/L
*henol, SPLP ug/lL
2henol ug/kg 410 U 470 U 370 U 410 u
\cenaphthylene, SPLP ug/l.
\cenaphthylene ug’kg 410 U 470 U 370 u 410 U
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Charleston Naval Complex

06/18/2001
AOC 619, Zone F

StationlD F6195B018 F6195B018 F619SB019 F§138B019
SamplelD| 619SB01801 (0-1ft)  6195B01802 (3-51t) 619SB01901 (0-14) 6195BO1902 (3-5ft}

Soil SVOCs DateCoilected 10/15/1699 10/15/1999 10/16/1999 10/16/1999

DateAnalyzed 10/28/1999 10/28/1999 10/29/1999 10/29/1989
SDGNumber ENO23 ENO023 END25 ENO25

Parameter Units

1,2,4-Trichiorobenzene, SPLP ug/L

1,2-Dichlorobenzene, SPLP ug/

1,3-Dichlorobenzene, SPLP ug/L

1.4-Dichlorobenzene, SPLP ug/L

2,2"-Oxybis(1-Chloro)Propane, SPLP ug/L

2,2-Oxybis(1-Chioro)Propane ugkg 360 u 400 u 360 u 470 U

2,4,5-Trichlcrophenol, SPLP ug/t

2.4,6-Trichloroptenol, SPLP ug/L B

2,4-Dichlorophenal, SPLP ug/L

2,4-Dimethylphenol, SPLP ug/k .

2,4-Dinitropheno!, SPLP ug/L

2,4-Dinitrotoluene, SPLP ug/L

2,6-Dinitrotolueng, SPLP ug/L

2-Chloronaphthalene, SPLP ug/L

2-Chlorophenol, SPLP ug/L

2-Methylnaphthalene, SPLP ug/L )

2-Methylnaphthalene ug/kg 380 U 400 U 3O U 470 U

2-Methyiphenol (o-Cresol}, SPLP ug/L _ ) )

«-Methylphenal (o-Cresol) ugrkg 360 u 400 u 360 u 470 u

2-Nitroaniine, SPLP ug/L ’ T o s ’

2-Nitrophenol, SPLP ug/L

3,3'-Dichlorobenzidine, SPLP ug/L

3-Nitroaniline, SPLP ug/L _

4,6-Dinitro-2-Methylphenol, SPLP ug/L

4-Bromophenyl Phenyl Ether, SPLP ug/L

4-Chiloro-3-Methylphenol, SPLP ug/L

4-Chloroaniline, SPLP ug/L .

4-Chiorophenyl Phenyl Ether, SPLP ug/L

4-Nitroaniline, SPLP uglL - '

4-Nitrophenol, SPLP ug/L B

Benzoic Acid, SPLP ug/L

Benzyl Alcohol, SPLP ug/L

Benzyl Butyl Phthalate, SPLP ug/L

Brs{2-Chloroethoxy} Methane, SPLP ug/l

Bis(2-Ethylhexyl) Phthalate, SPLP ug/L

Di-N-Butyl Phthalate, SPLP ug/L i

DI-N-Octylphthalate, SPLP ug/L

Dibenzofuran, SPLP ug/L

Diethyl Phthalate, SPLP ug/L

Dimethy! Phthalate, SPLP uglL

Hexachlorobenzene, SPLP ug/L

Hexachlorobutadiene, SPLP ug/lL

Hexachlorocyclopentadiene, SPLP ug/L

Hexashloroethane, SPLP ug/L

isophorone, SPLP ug/L

N-Nitrosodi-N-Propylamine, SPLP ug/L

N-Nitrosodiphenylamine, SPLP ug/L

Nitrobenzene, SPLP ug/L

Pentachiorophenol, SPLP ug/L

Phenol, SPLP ug/L

Phenol ug/ky 360 U 400 U 360 U 470 U

Acenaphthylene, SPLP ug/L

Acenaphthylene ug/kg 360 U 400 U 360 U 470 U
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Charleston Naval Complex 06/18/2001
AQOC 619, Zone F

StationlD F&8195B020 F619SB020
SamplelD| 6195802001 (0-16) 619SBO2002 (3-5ft)
Soil SVOCs DateCollected 10/15/1999 10/15/1999
DateAnalyzed 10/281999 10/28/1999
SDGNumber EN023 R EN023
Parameter Units
1,2,4-Trichlorobenzene, SPLP ug/L
1.2-Dichlorobenzene, SPLP ug/L
1,3-Dichlorobenzene, SPLP ug/L
1,4-Dichlorobenzene, SPLP ug/L
2,2-Oxybis{1-Chloro)Propane, SPLP ug/L
2.2'-Oxybis{1-Chloro)Propane ug/kg 370 u 400 U
2,4,5-Trichlorophenol, SPLP ug/L )
2.4,6-Trichlorophenol, SPLP ug/L
2.,4-Dichlorophenol, SPLP ug/L
2.4-Dimethylphenol, SPLP ug/lL
2,4-Dinttrophenol, SPLP ug/L
2,4-Dinitrotoluene, SPLP ug/L
2,6-Dimtrotoluene, SPLP ug/L
2-Chloronaphthalene, SPLP ug/L
2-Chioropheno!, SPLP ug/'L
2-Methylnaphthalene, SPLP ug/L
2-Methylnaphthatene ug/kg 370 U 400 u
2-Methylphenol (o-Cresol), SPLP ug/L .
2-Methylphenol {o-Cresol) uglkg 370 v 400 U
2-Nitroaniline, SPLP g/l ) )
2-Nitrophenol, SPLP ug/L
3,3"-Dichlorobenzidine, SPLP ug/L
3-Nitroaniline, SPLP uglL -
4,6-Dinitro-2-Methylphenol, SPLP vg/L
4-Bromophenyl Phenyl Ether, SPLP ug/t.
4-Chloro-3-Methylphenol, SPLP ug/L
4-Chloroaniline, SPLP ug/L
4-Chlorophenyl Pheny! Ether, SPLP ug/L
4-Nitroaniline, SPLP uglL B
4-Nitrophenol, SPLP ug/L
Benzoic Acid, SPLP ug/L
Benzyl Alcohol, SPLP ug/L
Benzyl Butyl Phthalate, SPLP ug/L
Bis(2-Chloroethoxy) Methane, SPLP ug/L
Bis{2-Ethylhexyl) Phthalate, SPLP ug/L
Di-N-Butyl Phthalate, SPLP ug/L
Di-N-Octyiphthalate, SPLP ugrlL
Dibenzofuran, SPLP ug/L
Diethyl Phthalate, SPLP ug/l
Dimethy! Phthalate, SPLP ug/L
Hexachlorobenzene, SPLP ug/L
Hexachlorobutadiene, SPLP ugic
Hexachlorocyclopentadiene, SPLP ug/L
Hexachloroethane, SPLP ug/
Isophorone, SPLP ug/L
N-Nitrosodi-N-Propylamine, SPLP ug/L
N-Nitrosodiphenylamine, SPLP ug/L
Nitrobenzene, SPLP ug/L
Pentachlorophenol, SPLP ug/L
Phenol, SPLP ug/L
Phenot ug/kg 370 U 400 U
Acenaphthylene, SPLP ug/L
Acenaphthylene ugrkg 370 U 400 U
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Charleston Naval Complex D6/18/2001
AQC 619, Zone F

StationiD F519SB001 F619SB00? F519SB0ODY FB819SB0O01
SamplelD| 619SB001S1 (0-14)  619SB001S2 (3-5f) 619SBOO1T (0-1ft)  619SB001T2 (3-5)
»0il SVOCs DateCollected|  10/14/1999 10/14/1999 10/14/1999 " 10/1411999
DateAnalyzed 10/25/1999 10/22/1989 10/21/1999 10/21/1999
SDGNumber ENG20 _ ENOD20 EN020 o ENQ20
Parameter Units
Bis(2-Chloroethyl) Ether, SPLP ug/L 5 v 5 T i
Bis(2-Chloroethyl} Ether ugkg 400 u 390 U
2-Chlgrophenol ug/kg i 400 u 390 U
Acenaghthens, SPLP ug/L ) 5 u s U )
Acenaphthene ug/kg B 400 U 360 U
1,3-Dichlorobenzene ugrkg ) ' 400 u 390 U
Fluorene, SPLP ught 5 Y 5 U )
Fluorene ugrkg ) 400 U 390 u
1,4-Dichlorobenzene ug’kg - o o 400 U 3w 0 U
Phenanthrene, SPLP ug/L 5 U 5 U '
Phenanthrene ug’kg 400 U 390 U
Anthracene, SPLP ug/L s U 5 U T
Anthracens ug/kg ) o 400 U 390 u
Benzyl Alcohal ug’kg ) R 400 U 390 U
Fluoranthene, SPLP ugit 5 U 5 u )
Fluoranthene ug/kg I ' 00 U 3%0 U
1,2-Dichlorabenzene ugikg ’ ) ’ 400 u 3 U
Pyrene, SPLP ug/L 5 U 5 U N
Pyrene ug/kg o N 100 390 u
Benzo{a)Anthracene, SPLP ug/L 5 U 5 u '
Benzo(a)Anthracene ug/kg V | T 400 U 300 U
Chrysene, SPLP ug/l 5 U 5 v '
Chrysene ugikg a ' T w00 U 390 U
enzo(b}Fluoranthene, SPLP ug'L "5 U 5 U
enzo(b)Flucranthene ug/kg ) 400 u 390 u
N-Nitrasadi-N-Propylamine ugikg - 400 U 360 U
4-Methylphenat (p-Cresol}, SPLP ug/L 5 U s U '
4-Methylphenol (p-Cresol) ug/kg T ST 400 V] " 390 u
Benzo(k)Fluoranthene, SPLP ug/L "5 "y s U i )
Benzo(k}Flugranthene ugrkg ) 7 400 u 390 ]
Benzo(a)Pyrene, SPLP ug/L o5 Ty 5 u ” ’ B
Benzo(a)Pyrene ugkg ’ 400 U 390 u
Hexachloroethane ug/kg ’ 400 U 390 U
Indeno(1,2,3-¢c,d)Pyrene, SPLP ug/L 5 U 5 U
Indeno(1,2,3-c.d)Pyrene ug/kg S 400 U 390 u
Nitrabenzene ug/kg T 400 U 30 U
Dibenz{a.h}Anthracene, SPLP ug/L 5 T 5 U
Dibenz(a,h)Anthracene ug/kg - 400 U 380 u
Isophorone uglkg T ) 400 U 390 u
2-Nitrophenol ug/kg 400 U 390 U
Benzo(g.h,)Perylene, SPLP ug/L 5 W] 5 U
Benzo(g,h,)Perylene ug’kg 400 U 390 U
2,4-Dimethylphenct ug’kg 400 U 390 U
Bis{2-Chtoroethoxy) Methane ug/kg 400 U 390 v
Benzaic Acid ug/kg 2000 uJ 1900 U
2,4-Dichlorophenot ug/kg 400 U 390 u
1,2,4-Trichlorobenzene ugrkg ) 400 u 350 U
4-Chioroaniline ugrkg 400 U 390 u
Hexachlorobutadiene ug/kg 400 U 390 U
4-Chloro-3-Methylphenol ug/kg 400 U 380 U
Hexachlorocyclopentadiene ug/kg 400 u 390 u
4,6-Trichlorophenol ug/kg 400 U 390 U
.,4,5-Trichlorophenol ug/kg ’ 400 u 390 U
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Charleston Naval Complex

StationID

SamplelD

Soil SVOCs DateCollected

DateAnalyzed

SDGNumber
Parameter Units
Bis(2-Chloroethyl) Ether, SPLP ug/L
Bis(2-Chloroethy!) Ether ug/kg
2-Chiorophenot ug’kg
Acenaphthene, SPLP ug/L
Acenaphthene ug’kg
1,3-Dichiorobenzens ug’kg
Fiuorene, SPLP ug/t
Flucrene ug’kg
1,4-Dichtorobenzene ug’kg
Phenanthrene, SPLP ug/L
Phenanthrene ug’kg
Anthracene, SPLP ug/L
Anthracene ug/kg
Benzyl Alcohol ugkg
Flucranthene, SPLP ug/L
Fluoranthene ug/kg
1,2-Dichlorobenzene va’kg
Pyrene, SPLP ug/L
Pyrene ug/kg
Benzo(a)Anthracene, SPLP ug/L
Benzo{a)Anthracene ug/kg
Chrysene, SPLP ug/L
Chrysena ug/kg
Benzo(b)Fluoranthene, SPLP ug/L
Benzo(b)Fluoranthene ug’kg
N-Nitrosodi-N-Propylamine ug/kg
4-Methylphenol (p-Cresol), SPLP ug/L
4-Methylphenol (p-Cresol) ug/kg
Benzo(k)Fluoranthene, SPLP ug/L
Benzo(k)Fluoranthene ug/kg
Benzo(a)Pyrene, SPLP ug/L
Benzo(a)Pyrene ug/kg
Hexachloroethane ug/kg
Indeno(1,2,3-¢,d)Pyrane, SPLP ug/L
Indeno{1,2,3-c,d)Pyrene ug/kg
Nitrobenzene ugkg
Dibenz{a hjAnthracene, SPLP ug/l
Dibenz(a,h)Anthracene ug/kg
Isgphorone ug/kg
2-Nitrophenol ug/kg
3enzo(g,h.\Perylene, SPLP ug/L
Benzolg.h,i)Perylene ug/kg
2,4-Dimethylphenol ug’kg
Sis(2-Chloroethoxy) Methane ug/kg
Benzoic Acid ug/kg
2 4-Dichlorophenol ug/kg
1,2,4-Trichlorobenzene ug/kg
1-Chloroaniline ug/kg
Hexachlorobutadiene ug/kg
1-Chloro-3-Methylphenol ug/kg
Jexachlorocyclopentadiene ug/kg
2,4,6-Tnchlorophenol ug/kg
2 4 5-Trichlorophenol ug/kg

Appendix B data619.xls

AQOC 619, Zone F
F619SB004 FE195B004
619SB004S1 (0-1f)  619SB004S2 (3-5¢)
10/14/1999 10/14/1999
 10/25/1999 ~ 10/25/1999
_ ENO20 - ENO20
5 U 5 U
5 U 5 U
5 U 5 U
5 u 5 U
5 u 5 v
5 U 5 v
5 u 5 U
5 u 5 U
5 v 5 u
5 ] 5 U
5  u 5 U
5 u 5T u
5 U 5 U
5 U 5 U
5 U 5 U
5 u 5 U
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F6195B004

6198B004T1 (O-11t)
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380
380

380
380

380
380

380

" 380
380

380
380

380
380
380

380
380

380
380

380
380

380
380

380
380
380

380D
380
380
1800
380
380
380
380
380
380
380
380

cCccCc

—

cCcCcCcccCccCccgcccc

06/18/2001

F619SB004

6195B004T2 [3-51t)
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Soil SVOCs

Charleston Naval Complex
AQC 619, Zone F

StationID
SampielD
DateCollected

DateAnalyzed|

SDGNumber
Parameter Units
Bis(2-Chlorogthyl) Ether, SPLP ug/L
Bis(2-Chloroethyl) Ether ug/kg
2-Chlorophenol ug/kg
Acenaphthene, SPLP ug/L
Acenaphthene ugkg
1,3-Dichlorobenzene ug/kg
Flucrene, SPLP ug/L
Fluorene ug/kg
1,4-Dichlorobenzene ug’kg
Phenanthrene, SPLP ug/l
Phenanthrene ug’kg
Anthracene, SPLP ug/L
Anthracene ug/kg
Benzyl Alcohol ug/kg
Fluoranthene, SPLP ug/L
Fluoranthene ug’kg
1,2-Dichiorobenzene ugkg
Pyrene, SPLP /L
Pyrene ug’kg
Benzo(a)Anthracene, SPLP ug/l
Benzo(a)Anthracene ug’kg
Chrysene, SPLP ug/L.
Chrysene ug/kg
Benzo{b)Fluoranthene, SPLP ug/l.
3enzo{b)Fluoranthene ug'kg
N-Nitrosodi-N-Propylamine ug/kg
4-Methylphenol (p-Cresol), SPLP ug/t.
4-Methylphenol (p-Cresol) ug/kyg
Benzo(k)Flucranthene, SPLP ug/L
Benzo(k)Flugranthene ug’kg
Benzo{a)Pyrene, SPLP ug/l
Benzo(a)Pyrene ug’kg
Hexachloroethane ug’kg
Indenc{1,2,3-¢,d)Pyrene, SPLP ug/L,
Indeno(t,2,3-c.d)Pyrene ug/kg
Nitrobenzene ug/kg
Dibenz{a,hjAnthracene, SPLP ug/L
Dibenz(a,h)Anthracene ug/kg
Isophorone ugrkg
2-Nitrophenol ugkg
Benzo{g,h,))Perylene, SPLP ug/L
Benzo{g.h.i)Perylene ugrkg
2.4-Dimethylphenol ug/kg
Bis(2-Chloroethoxy) Methane ug/kg
Benzaic Acid ug/kg
2,4-Dichlorophenol ug/kg
1,2.4-Trichlorabenzene ug/kp
4-Chloroaniline ug/kg
Hexachlorobutadiene ug’kg
4-Chloro-3-Methylphenol ug/kg
Hexachlorocyclopentadiene ug/kg
2,4 6-Trichloraphenol ug/kg
2,4 5-Tnchiorophenol ug’ky

Appendix B data619.xls

61958015

619SB01551 {0-1f)
10/14/1999
10/25/1999

EN020

5 U

5 U

5 u

5 ‘U

5 u

5 u

5 u

5 u

5 L

5 u

5 v

75 v

5 u

5 U

5 u

5 u
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F8195B015
619SB01582 (3-5ft)
10/14/1999
10/26/1099

EN020
6 ]
6 u
6 U
6 v
6 u-
8 U
6 U
6 U
6 U
8 U

i 6 u
6 U
6 u
6 U
6 U
6 U

06/18/2001

CCcCcC cccCc

[

FE19SB015 F519SB015
619SBO15T1 (0-1ft) 6195SB015T2 (3-5t)
10/14/1999 10/14/1999
10/21/1999 10/21/1999
EN020 ENO20
370 u 510
370 U 510
370 U 510
370 1] 510
370 U 510
370 ] 510
370 U 510
370 U 510
370 U 510
370 u 130
370 u 510
76 J 150
370 u 510
370 ] 110

370 u 510
370 U 510

- 370 U 510
370 U 510
370 V] 510
370 U 510
370 U 510
370 U 510
370 U 510
370 U 510
370 U 510
aro U 510
370 U 510
370 u 510
1900 ud 2500
370 U 510
370 u 510
370 U 510
370 U 510
370 u 510
370 U 510
370 U 510
370 U 510

ccCcCcccaccc



Soil SVOCs

Parameter

Charleston Naval Complex

AOC 619, Zone F

Bis(2-Chloroethyl) Ether, SPLP
Bis{2-Chloroethyl} Ether
2-Chlorophenol
Acenaphthene, SPLP
Acenaphthene
1,3-Dichlorobenzene
Fluorene, SPLP

Fluorene
1,4-Dichlorobenzene
Phenanthrene, SPLP
Phenanthrene

Anthracene, SPLP
Anthraceng

Benzy! Alcohol

Fluoranthene, SPLP
Fluoranthene
1,2-Dichlorcbenzene

Pyrene, SPLP

Pyrene

Benzo(ayAnthracene, SPLP
Benzo(a)Anthracene
Chrysene, SPLP

Chrysene
Benzo(bjFluoranthene, SPLP
Benzoi{b)Flucranthene
N-Nitrosodi-N-Propylamine
4-Methylphenol (p-Cresol), SPLP
4-Methylphenol {p-Cresol)
Benzo(k)Fiuoranthene, SPLP
Benzo(kjFuoranthene
Benzo(a)}Pyrene, SPLP
Benzo(a)Pyrene
Hexachloroethane
Indeno(1,2,3-¢,d)Pyrene, SPLP
Indeno(1,2,3-c,d)Pyrene
Nitrobenzene

Dibenz(a h)Anthracene, SPLP
Diberiz(a,h)Anthracene
Isophorone

2-Nnrophenaot
Benzo(g,h,hPerylene, SPLP
Benzo(g,hi)Perylene
2.4-Dimethylphenol
Bis(2-Chloroethoxy) Methane
Benzoic Acid
2,4-Dichlorophenol
1,2,4-Tnchlorobenzene
4-Chloroaniline
Hexachlorobutadiene
1-Chilaro-3-Methylphencl
dexachlorocyciopentadiene
1.4 6-Trichloropheno!
2,4,5-Trichlorophenaot

Appendix B data619.xls

c C

(o

StationID F619SBO16 F6195B016
SamplelD{ 619SB01601 (0-11)  §19SB01602 (3-5H)
DateCollected 10/15/1999 10/15/1999
DateAnalyzed 10/29/1999 10/28/1999
SDGNumber ENO023 ENO23
Units
ug/L
ugkg 410 U 470
ug’kg 410 U 470
ug/L
ug/kg 410 U 470
ugky 410 u 470
ug/L
ug/kg 410 8] 470
ug’kg o400 U 4w
ug/L )
ugkg 410 T U " 470
gL, * )
uglkg 410 U 470
ug/kg 410 U 470
ug/L
ugkg 4100 U~ 7 150
ugrkg 410 u 470
ug/L
ugkg 410 u 140
ug/L ’ V V
ugkg 410 U 470
ug/L
ug/kg 410 U 120
ug/L T
ug/kg 410 U o6
ug/kg 410 u 470
ug/L )
ugkg 410 u 470
ug/L o o
ug/kg 410 »U o 120
ug/L )
ug/kg 410 U 100
ug/kg 410 ‘U 470
ug/lL .
ugkg 410 U 479
ug/kg 410 U 0 47
ug/L )
ug/kg 410 U 470
ug/kg 410 u 470
ug/kg 410 u 470
ug/L
ugkg 410 v 470
ugrkg 410 u 470
ug’kg 410 U 470
ugkg 2000 u ~ 2300
ugkg 410 u 470
ug/kg 410 U " 470
ug/ky 410 u 470
ug/kg 410 U 470
ug/kg 410 u 470
ugkg 410 U 470
ug/kg 410 U 470
ug'kg 410 U " 470
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ccCcccccccccc

06/18/2001

F6198B017 F619SB017
£19SBO1701 (0-1#) 619SBD1702 (3-5it)

10/15/1999 10/15/1998

10/28/1999 10/29/1999

~ ENO23 EN023

370 U 410 U
370 U 410 U
3’0 U 410 U
370 v 410 U
3'707 v 410 U
370 u 410 U
120 T T 410 U
370 U 410 U
370 U 410 U
150 J 410 v
370 U 410 u
140 g 410 u
99 J o 410 u’
430 J 410 U
o130 J 410 v
370 U 410 u
370 A_ u’_ T 410 )
< o 410 .
"94 J 410 U
370 U 410 u.
: '_370""" “_ ] 410 v
370 v 410 u
370 U’ 410 v
370 U 410 U
370 Y 410 U
370 U 410 U
370 U 410 L
370 U 410 U
1900 y 2000 U
370 u 410 U
I v 410 u
370 U 410 U
370 U 410 u
370 U 410 u
370 U 410 u
370 U a10 U
370 U 410 U



Charleston Naval Complex

StationID

SamplelD

Soil SVOCs DateCollected

DateAnalyzed

SDGNumber
Parameter Units
Bis(2-Chloroethyl} Ether, SPLP ug/l
Bis{2-Chloroethyl) Ether ug/kg
2-Cnlorophenol ug/kg
Acenaphthene, SPLP ug/L
Acenaphthene ug/kg
1,3-Dichlorobenzene ug/kg
Fluorene, SPLP ug/L.
Fluorene ug/kg
1,4-Dichlorobenzene ug/kg
Phenanthrene, SPLP ug/L
Phenanthrene ug/kg
Anthracene, SPLP ug/L
Anthracene ug/kg
Benzyl Aicohal ug/kg
Fluoranthene, SPLP ug/t.
Fluoranihene ug/kg
1,2-Dichiorobenizene ug/kg
Pyrene, SPLP ug/L
Pyrene ug’kg
Benzo(a)Anthracene, SPLP ug/t
Benzo{a)Anthracene ug/kg
Chrysene, SPLP ug/L.
Chrysene ug/kg
3enzo(b)Flugranthene, SPLP ug/L
3enzo{b)Flucranthene ug/'kg
N-Nirosodi-N-Propylamine ug/kg
4-Methylphenol (p-Cresol), SPLP ug/L
4-Methylphenol {p-Cresol) ug/kg
Benzo(k}Fiuoranthene, SPLP ug/L
Benzo(k)Fluoranthene ug/kg
Benzo(a)Pyrene, SPLP ug/L
Benzo(a)Pyrene ug’kg
Hexachtoroethane ug/kg
Indeno(1,2,3-c,d)Pyrene, SPLP ug/L
Indeno(1,2,3-c.d)Pyrene ug/kg
Nitrobenzene ug/kg
Dibenz{a.h)Anthracene, SPLP ug/L.
Diberiz{a,h)Anthracene ug’kg
lsophorone ug/kg
2-Nitrophenat ug/kg
Benzo(g.h.i}Perylene, SPLP ug/L
Benzo(g,h,t)Perylene ugrkg
2,4-Dimethyiphenol ug/kg
Bis(2-Chloroethoxy) Methane ug/kg
Benzoic Acid ug/kg
2,4-Dichiorophenol ug/kg
1,2,4-Trichlorobenzene ug/kg
4-Chioroamhine ug/kg
Hexachlorobutadiene ug/kg
4-Chloro-3-Methylphenol ug/kg
Hexachlorocyclopentadiene vg/kg
*.4.6-Trichtorophenal ug’kg
2,4.5-Trichlorophenol ug’kg

Appendix B data619.xls

06/18/2001

AOC 619, Zone F
FE19SBO18 F619SB018 F619SBD19 F6195B019
619SBO1801 (0-1ft)  6195B01802 (3-5t) 619SB01901 (0-1ft) 619SB01902 (3-5ft)

10/15/1999 10/15/1999 10/16/1999 10/16/1999

10/28/1999 10/28/1999 10/29/1999 10/29/1999
ENQ23 ENO23 EN025 EN0Q25
360 U - 400 U 6 U 470 U

360 U 400 U 360 U 470 U
360 U 400 U 360 u 470 u
360 U 400 U 360 U 470 u
360 U 400 v ¥ U 40 L
360 U 400 U 360 U 470 U
360 U 400 U 360 1] 470 u

" 360 U "400 u 360 U 470 u
360 U 400 U 360 u 470 u
360 U 400 v 360 u ' 150 J
360 U 460 ] 360 u 470 u
360 U 400 U 360 u 190 J
360 U 400 U 360 U 470 u
360 U 400 u 380 U 470 ]
360 U 400 U 360 U 470 U
360 v 400 U 360 U 470 T}
360 9] 400 U 360 u 470 u
360 U 400 U 360 u 470 u
360 ¥ 400 U 360 u 470 U
360 u 400 U 360 U 470 u
360 U 400 1] 360 U 470 U
360 U 400 U 360 U 470 u
360 U 400 u 360 U 470 U
360 U 400 7] 360 u 470 u
360 U 400 U 360 U 470 u
360 u 400 U 360 U 470 u
360 U 400 U 360 U 470 U
360 ] 400 U 360 U 470 U
1800 U 2000 U 1806 U 100 J
360 U 400 U 360 U 470 U
360 U 400 U 360 U 470 U
360 U 400 U 360 U 470 u
360 U 400 U 360 U 470 U
360 u 400 U 360 U 470 U
360 U 400 ] 360 U 470 u
360 U 400 U 360 U 470 U
360 U 400 U 360 U 470 U
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Charleston Naval Complex 06/18/2001
AQOC 619, Zone F

StationID F619SB020 F61958020

SamplelD| 619SB0O2001 (0-1f1) 8195802002 (3-5H)
Soil SVOCs DateCollected 10/15/1999 10/15/1999

DateAnalyzed 10/28/1999 10/28/1999
SDGNumber|  ENO23 ENO23

Parameter Units
Bis{2-Chloroethyl} Ether, SPLP ug/L
Bis[2-Chloroethyl) Ether vg’kg 370 U 400 U
2-Chiorophenol ug/kg 270 U 400 U
Acenaphthene, SPLP ug/L ' ’
Acenaphthene ugrkg 370 U 400 U
1,3-Dichlorgbenzene uglkg 370 ] 400 U
Fluorene, SPLP ug/L ’ o
Fluorene ug/kg 370 U 400 u
1,4-Dichiorobenzene ug/kg 370 " 400 U
Phenanthrene, SPLP ug/L
Phenanthrene ugrkg B 370 U 400 U
Anthracene, SPLP ug/L ’ o
Anthracene ug’kg 370 u T a0 U
Benzy! Alcohol ug/kg ’ 370 U 400 U
Fluoranthene, SPLP ug/L V
Fluoranthene ug/kg 370 U 40 v
1,2-Dichlorobenzene ug’kg N 370 U 400 T u
Pyrene, SPLP ug/t '
Pyrene ug’kg 370 U 400 u
Benzo(a)Anthracene, SPLP ug/lt ' T
Benzo{a)Anthracene ug/kg 370 u 400 ]
Chrysene, SPLP ug/l )
Chrysene ug/kg 370 U 4o v
Benzo{b)Fluoranthene, SPLP ug/l * )
Benzo(b}Fiuoranthene ug/kg 370 u 400 U
N-Nitrosodi-N-Propylamine ug’kg 370 U ) 400 U
4-Methylphenol (p-Cresol), SPLP uglL ’ R
4-Methylphenol (p-Cresol) ugky 370 U 400 U
Benzo(k)Fluoramthene, SPLP uglL I
Benzo(k)Fluoranthene ug/kg 370 u 400 U
Benzo{a)Pyrene, SPLP ug/L -
Benzo{a)Pyrene ug/kg 370 U 400 U
Hexachloroethane ugkg 370 U 400 U
Indeno(1,2,3-c,d)Pyrene, SPLP ug/L
indeno(1,2,3-c,d)Pyrene ugkg 370 U 400 U
Nitrobenzene ugkg 370 U 400 U
Dibenz{a,h)Anthracene, SPLP ug/L
Dibenz{a ,h)Anthracene ug/kg 370 U 400 U
tsophorone uglkg 370 U 400 U
2-Nitrophenol ug’kg 370 U 400 U
Benzo(g,h,i)Perylene, SPLP ug/L
Benzo{g.h,i}Perylene ug’kg 370 U 400 U
2,4-Dimethylphenol ug’kg 370 U 400 U
Bis(2-Chioroethoxy) Methane ugkg 370 u 400 U
Benzoic Acid ug/kg 1800 U 2000 U
2,4-Dichlorophenol ug/kg 370 U 400 U
1,2,4-Trichlorobenzene ug'kg 370 U 400 U
4-Chloroaniline ugrkg 370 U 400 U
Hexachlorobutadiene ug/kg 370 u 400 U
4-Chloro-3-Methylphenol ug/kg 370 u 400 u
Hexachlorocyclopentadiene ug’kg 370 U 400 U
2,4 6-Trnchlorophenol ug/kg 370 U 400 U
2,4,5-Trichlorophenol ugkg 370 u 400 U

Appendix B data619.xls Page 28 of 62



Charleston Naval Complex

StationlD

SamplelD

soil SVOCs DateColfected

DateAnalyzed

SDGNumber
Parameter Units
2-Chloronaphthalene ug’kg
2-Nitroaniline ug/kg
2,6-Dintrotoluene ug/kg
3-Nitroaniline ug’kg
2,4-Dinitrophenal ug/kg
Dibenzofuran ug/kg
4-Nitrophenol ug’kg
2,4-Dinitrotoluene ug’kg
Dimethyl Phthalate ug/kg
Diethyl Phthalate ug’kg
4-Chlorophenyl Phenyl Ether ug’kg
4-Nitroaniline ugikg
4,6-Dinitro-2-Methylphenaol ug’kg
N-Nitrosodiphenylamine ug/’kg
4-Bromophenyl Phenyl Ether ug’kg
Hexachlorobenzene ug/kg
Pentachlorophenol ug/kg
Di-N-Butyl Phthalate ug/kg
Benzyl Butyl Phthalate ug/kg
3,3'-Dichlorobenzidine ug’kg
Bis(2-Ethylhexyl) Phthalate ug/kg
Di-N-Octylphthalate ug’kg

Appendix B data619.xls

06/18/2001
AOC 619, Zone F

F&619SB001T F&619SB001 F619SB001 F619SB001
519SB00O1S1 (0-1f) B19SBOD1S2 (3-5f) B19SBOCITY {0-1f1)  619SBO0OT2 (3-5ft)
10/14/1999 " 10/14/1999 10/14/1999 10/14/1999
10/25/1999 10/22/1999 10/2171999 10/21/1999
ENO20 EN020 END20 EN020
400 U 390 U
400 u 390 ]
) 400 U 390 U
i 400 U 390 u
800 ¥ 780 u
. 400 u 390 U
B " 800 v 780 U
) 400 u 390 u
B 00 U 390 U
400 U 390 U
400 U 390 1]
i 400 U 390 u
800 u 780 u
400 ] 390 u
i 400 U 390 U
400 U 390 U
800 ‘U 780 u
400 v 390 U
400 U 390 u
T Ty goo U 780 U
400 U 390 U
400 U 390 U
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Charleston Naval Complex 06/18/2001
AQOC 619, Zone F

StationID F&19SB004 F619SB004 F6195B004 F819S8004
SamplelD{ 6198B00451 (0-11) 6198B004S2 (3-5ft) 619SB004T1 (0-1f)  6198BO04T2 (3-51)
Soil SVOCs DateColiected 10/14/1999 10/14/1999 10/14/1999 10/14/4999
DateAnalyzed| 10/25/1999 10/25/1999 10/21/1999 10/21/1999
SDGNumber|  EN020 A ENO20 ENO20 ENO20
Parameter Units
2-Chloronaphthalene vokg * ’ | 380 U 530
2-Nitroaniline ug’kg 380 U 530
2,6-Dinitrotoluene ug/kg A 380 U 530
3-Nitroaniline ugkg o ) ) 380 U 530
2.4-Dinitrophencl ugrkg 770 U 1100
Dibenzofuran ug’kg B 380 U 6§30
4-Nitrophenol ugrkg “ T 770 U 1100
2.4-Dinitrotoluene ug’kg T V 380 u 530
Dimethyl Phthalale ugkg T o T 380 v 530
Diethy! Phthalate ugkg ’ ) | 380 U 530
4-Chiorophenyl Phenyl Ether ug/kg T S 380 u 530
4-Nitroaniling ug/kg i ) o 380 0] 530
4,6-Dinitro-2-Methylphenol ugkg - ) 770 u 1100
N-Nitrosodiphenylamine ug/kg 380 U 530
4-Bromophenyl Pheny! Ether ugrkg o A - 380 U " 530
Hexachlarobenzene vkg i A ' 380 7] 530
Pentachiorophenol ugkg ) T ’ 70 U T 1100
Di-N-Butyl Phthalate ug/kg 380 u 530
Benzyi Butyl Phthalate ugrkg ) ’ 380 u 530
3.3-Dichicrobenzidine ug’kg CT ' - 770 U 1100
Bis(2-Ethylhexyl) Phthalate ug/kg I 380 U 530
Di-N-Octylphthalate ug’kg . ) o 380 u 530

ccCccccccoccccCcocgoLcccaocgcCcaoccaec
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Charleston Naval Complex 06/18/2001

AOC 619, Zone F
StationlD F619SB015 F619SB015 F619SB015 F619SB015
SamplelD| 6195B015S1 (0-1) 6195B015S2 (3-5ft) 619SBO15T1 (0-11) 619SBO15T2 (3-5H)
Soil SVOCs DateCollected 10/14/1999 10/14/1999 10/14/1999 10/14/1999
DateAnalyzed|  10/25/1999 10/26/1999 10/21/1999 10/21/1999
SDGNumber| ~ ENO20 ENG20 EN020 ENG20
Parameter Units
2-Chloronaphthalene ug/kg o T 370 U 510 u
2-Nitroaniline ug’kg 370 U 510 u
2,6-Dinitrotoluene ug’kg S ' 370 1] 510 U
3-Nitroaniline ug/kg 370 U 510 u
2,4-Dinitraphenol ugkg ‘ 750 U 1000 u
Dibenzofuran ugrkg ' 370 U 510 u
4-Nitrophenol ug'kg o “ ’ 750 U 1000 1]
2,4-Dinitrotoluene ug/kg h N 370 U 510 1]
Dimethyl Phthalate ug/kg ' e 370 U 510 u
Diethyl Phthalate ug/kg 370 u 510 u
4-Chlorophenyl Phenyl Ether ug/kg ' ) 370 U 510 U
4-Nitroaniline uarkg a o 370 u 510 u
4.6-Dinitro-2-Methyiphenol ug’kg T h 750 U 1000 U
N-Nitrosodiphenylamine ugrkg 370 U 510 u
4-Bromophenyl Phenyl Ether ug/kg h ’ V 370 U 510 u
Hexachiorobenzene ugrkg - o a7o u 510 u
Pentachlorophenol ug’kg o ’ 750 U 1000 1]
Di-N-Buty! Phthalate ug/kg o 370 1] 510 U
Benzyl Buty! Phthalate ugka o ) 370 U 510 u
3,3-Dichlorobenzidine ug/kg S ” T 750 U 1000 U
Bis(2-Ethylhexyl) Phthalate ug/kg ) ’ ' 430 U 510 U
Di-N-Octylphthalate ug/kg 370 U 510 U

Appendix B data619.x1s Page 31 of 62



Charleston Navai Complex
AOC 619, Zone F

StationID

SamplelD

Soil SVOCs DateCollected

DateAnalyzed

SDGNumber
Parameter Units
2-Chloronaphthalene ug/kg
2-Nitroaniline ug’kg
2.6-Dinttratoluene ug/kg
3-Nitroaniline ug’kg
2,4-Dinitrophenol ug/kg
Dibenzofuran ug’kg
4-Nitrophenol ug/kg
2.4-Dintrotoluene ugkg
Dimethyl Phthalate ug/kg
Diethyl Phthalate uglkg
4-Chlorophenyl Phenyl Ether ug/kg
4-Nitfroaniine ugikg
4,8-Dinitro-2-Methylphenol ug/kg
N-Nitrosodiphenylamine ug/kg
4-Bromophenyl Phenyi Ether ug’kg
Hexachlorobenzene uakg
Pentachlcrophenoi ug’kg
Di-N-Buty! Phthalate ugrkg
Benzyl Butyl Phthalate ug’kg
3,3-Dichlorobenzidine ug/kg
Bis(2-Ethylhexyl} Phthalate ug’kg
Di-N-Octylphthalate ug/kg

Appendix B data619.xls

F619SB0O16
619SB01601 {0-11t)
10/15/1999
10/29/1999
ENQ23

410
410
410
410
810
410
810
410
410
410
410
410
810
410
T 410
410
810
410
410
810
410
410

cCcCcCcccocccccCcCcccccocccccccc

F619SB016
6195B01602 (3-5ft)
10/15/1999
10/28/1999
EN023

470
470
470
470
940
470
940
470
470
470
470
470
940
470
470
470
940
470
470
940
470
470
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»CC}CCCC,CCECCCCCCCCCCCCCC

F619SBO17
6195B01701 {0-1f)
10/15/1999
10/28/1999

- ENO23

370
370
370
370
750
370
750

370
370
370
370
370
750
a7
370
370
750
370
370
750
230

370

CcC~CcCccCccocccceoeceoccocceocccec

06/18/2001

F61958017
619SB01702 (3-5t)
10/15/1999
10/29/1999
END23

410
410
410
410
810
410
810
410
410
410
410
410
810
410
410
410
810
410
410
810
250
410

Cc-scccCccccocgocccccccccccc



Charteston Naval Complex
AQOC 619, Zone F

StationlD

SamplelD

Soil SVOCs DateCollected

DateAnalyzed

SDGNumber
Parameter Units
2-Chloronaphthalene ugkg
2-Nitroaniline ug/kg
2,8-Dinitrotoluene ug’kg
3-Nitroaniline ug/kg
2,4-Dhnitrophenol ug/kg
Dibenzofuran ug/kg
4-Nitrophenol ug/kg
2,4-Dinitrotoluene ug/kg
Dimethyl Phthalate ug/kg
Diethyl Phthalate ug’kg
4-Chlorophenyl Phenyl Ether ug/kg
4-Nitroaniline ug/kg
4,6-Dinitro-2-Methylphenol ug/kg
N-Nitrosodiphenylamine ug/kg
4-Bromophenyl Phenyl Ether ug/kg
Hexachlorobenzene ugrkg
Pentachlorophenol ug/kg
Di-N-Buty! Phthalate ug/kg
Benzyl Butyl Phthalate ug/kg
3,3"-Dichlorobenzidine ug/kg
Bis(2-Ethylhexyl) Phthalate ug/kg
Di-N-Octyiphthalate ug’kg

Appendix B dataB19.xIs

F619SB018
6198B01801 (0-11t)
10/15/1999
10/28/1999
EN023

360
360
360
360
720
360
720
360
360
360
360

" 360
720
360

' 360
360

T 720
360
360
720
380
360

CcccCcCcccocCccoccQcCccgcocccceccacc
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F619SB018 F6195B019 F&195B019
519SB01802 (3-5ft) 619SB01901 (0-1ft) 619SBO1902 {3-5f1)
10/15/1999 10/16/1999 10/16/1599
10/28/1999 10/29/1999 10/29/1999
EN023 ENO25 ENO25
400 u 360 U 470 U
400 U 360 U 470 u
400 v 360 U 470 U
400 u 360 u 470 U
790 u 720 U 940 U
400 u 360 u 470 U
790 U 720 u 940 u
400 u 360 u 470 U
400 U 360 U 470 U
400 u 360 u 470 u
400 u 360 U 470 u
400 U 360 U 470 u
790 u 720 U 940 u
400 U 360 u 470 u
00 U 360 U 470 U
400 u 360 u 470 U
790 u’ 720 u 940’ U
400 u 360 U 470 U
400 u 360 u 470 U
790 u 720 u 940 U
400 U 360 U 470 v
400 U 360 U 470 u



Charleston Naval Complex

AOC 619, Zone F

StationID F619SBC20 F6198BG20
SamplelD| 6135B02001 (0-1ft) 619SB02002 (3-5ft)

Soil SVOCs DateCollected 10/15/1999 10/15/1999

DateAnalyzed 10/28/1999 10/28/1999

SDGNumber ENG23 - ENO23
Parameter Units
2-Chioronaphthalene ug/kg 370 U 400
2-Nitroaniline ug/kg 370 U 400
2,6-Dinitrotoluene ug/kg 370 U 400
3-Nitroaniline ug/kg 370 u 400
2 4-Dinitropheno ugkg 150 v B0
Dibenzoturan ug/kg 370 u 400
4-Nitrophenol ug/kg 750 u " 800
2,4-Dinitrotoluene ug/kg 370 U 400
Dimethyl Phthalate ug/kg 370 U " 400
Diethyl Phthalate ug/kg 370 U 400
4-Chlorophenyl Phenyl Ether ug/kg 370 u 400
4-Nitroaniline ug/kg 370 U 400
4,6-Dinitro-2-Mathytphenol ug/’kg 750 u 800
N-Nitrosodiphenylamine ugkg 370 U 400
4-Bromophenyl Phenyl Ether ug/kg 370 U 400
Hexachlorobenzene ug’kg 370 V] 400
Pentachlorophenol ugikg 750 U 800
Di-N-Butyl Phthalate ug/kg 370 u 400
Benzy Butyt Phthalate ug/kg 370 u 400
3,3"-Dichlorobenzidine ug’kg 750 U 80
Bis(2-Ethylhexyl) Phthalate ug/kg 370 u " 260
Di-N-Octylphthalate ug/kg 370 4] 400

Appendix B datag19.xls
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Charleston Naval Complex 06/18/2001
AOC 619, Zone F

StationID] ~ GFDSSC036 GFDSSCO36 GFDSSCO036 GFDSSC036

SamplelD| FDSSC03601 (0-1ft)  FDSSC03601 (0-11t)  FDSSCO03602 (3-5ft)  FDSSC03602 (3-5f)
Soil TPH DateCollected]  09/19/1996 09/19/1996 09/19/1996 09/19/1996

DateAnalyzed 09/30/1996 10/02/1996 09/30/1996 10/02/1996
SDGNumber 27016 27016 27016 27016
Parameter Units
Diesel mg/kg 285 U 3.77 U
Fuel oil no_ 6 mg/kg 2.85 u 3.77 U
Gasoline ugkg 14.2 U 15 J
JP-4 C6-C14 mg/kg 2.85 U 3.77 u
Kerosene mg/kg 2.85 u 3.77 U
Naptha C8-C12 mg/’kg 285 U 3.77 U
Appendix B data619.xls Page 35 of 62



Charleston Naval Complex 06/18/2D01
AOC 619, Zone F

StationlD  GFDSSC037 GFDSSC037 GFDSSCDa7 GFDSSC037
SamplelD FDSSCO03701 (0-11) FDSSC03701 (0-1ft) FDSSCO03702 (3-5f) FDSSC03702 (3-5ft)
Soil TPH DateColtected 09/20/1996 09/20/1996 © 09/20/1998 09/20/1996
DateAnalyzed 09/26/1996  10/02/1996 09/26/1996 10/02/1996
SDGNumber 27034 27034 - 27034 27034
Parameter Units l
Diesel mg/kg 2.69 U 4.18 U
Fuel oil no_6 mg/kg 2.69 U 418 u
Gasoline ugkg 238 = ) 20.3 J
JP-4 C6-C14 mgkg 269 U 4.18 U
Kerosene ma/kg 2.69 v 418 U
Naptha C6-C12 mg/kg 289 U 418 U
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Charleston Naval Complex 06/18/2001
AOC 619, Zone F

StationID GFDSSCO054 GFDSSCO054
SamplelD FDSSCO0540t (0-11) FDSSC05401 (0-1ft)
Soil TPH DateCollected 09/23/1996 09/23/1996
DateAnalyzed 09/27/1996 10/11/1996
SDGNumber 27045 27045
Parameter Units J
Diesel ma/kg 2,53 u
Fuel ol no_6 matkg ) ) 2.53 U
Gasoline ug’kg 16.8 =
JP-4 C6-C14 mg/kg 2.53 U
Keroseneg mg/kg 2.53 ]
Naptha C6-C12 mg/kg o 2.53 u
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Charieston Naval Complex 06/18/2001
AOC 619, Zone F
StationlD F619SB001 F6195B001 F6195B00Y Fa19SB0O01
) SamplelD| 6195B001S1 (0-1ft) 619SB001S1 (0-1#) 619SB001S2 (3-5ft) 619SB001S2 (3-5ft)
Soil VOCs DateCollected|  10/14/1999 7 1014/1999 10/14/1999 " 10714/1999
DateAnalyzed 10/19/1999 1Q/25/1 999 10/19/1999 10/22/1998
7 SDGNumber EN020 ~ ENG20 ENO20 ENO20
Parameter Units
1.1.1-Trichloroethane, SPLP ug/L &0 U 60 U
1,1,2,2-Tetrachloroethane, SPLP ug/L 60 U 60 U
1,1,2-Trichloroethane, SPLP ug/L 60 u 60 ]
1,1-Dichloroethans, SPLP ug/L 60 U 60 u
1,1-Dichloroethene, SPLP ug/L 60 U 60 u
1,2-Dichioroethane, SPLP ug/L 60 u 80 u
1,2-Dichioroethene (Total), SPLP ug/lL 60 U 60 u
1.2-Dichioropropane, SPLP ug/L 60 U 60 U
2-Chloroethyi Vinyt Ether, SPLP ug/L 200 u 200 U
2-Hexanone, SPLP ug/t. 100 u 100 U
Acetone, SPLP ug/L 100 R 7100 R
Benzene, SPLP ug/L 60 T 80 U
Bromodichloromethane, SPLP ug/L 60 U 60 U
Bromoform, SPLP ug/l 80 U 60 U
Bromomethane, SPLP ug/L 60 U 60 u
Carbon Disulfide, SPLP ug/L 60 U 60 U
Carbon Tetrachlonde, SPLP ug/L 60 U 60 U
Chlorabenzene, SPLP ug/l 60 U €0 u
Chioroethane, SPLP ug/L 60 U 60 U
Chloroform, SPLP ug/l 60 u 60 u
Chloromethane, SPLP ug/L 60 u 60 U’
Cis-1,2-DICHLOROETHYLENE ug/kg
Cis-1,3-DICHLOROPROPENE, SPLP ug/L 60 u 80 u
Dibromochloromethane, SPLP ug/L 80 U 60 u
Methyl Ethyt Ketone, SPLP ugiL 100 u i 100 U
Methyl Isobutyl Ketone, SPLP ug/L 100 U 100 U
Methylene Chloride, SPLP ug/L C 60 u B 89 U
Styrene, SPLP uglL 60 U 60 v
Tetrachloroethylene{Pce), SPLF ug/L 60 U o 60 U
Trans-1,3-DICHLOROPROPENE, SPLF ug/L 60 U 60 U
Trichloroethylene (TCE), SPLP ug/t 60 U 60 U
Vinyl Acetate, SPLP uglL 60 u’ 60 U
Vinyl Chioride, SPLP ug/L 60 v 60 U
Benzene ug’kg
Chioromethane ug/kg
Naphthalene, SPLP ug/L i 57 u 5 u
Naphthalene ug’kg
Toluene, SPLP ug/L 60 U 60 U
Toluene ug/kg
vinyl Chlonde ug/’kg
Bromomethane ug/kg
Ethytbenzene, SPLP ug/L 60 U €0 U
Ethylbenzene ug’kg
Chloroethane ug’kg
1,1-Dichloroethene ugrkg
Methylene Chlaride ug/kg
Xylenes, Total, SPLP ug/L 60 U 60 U
Xylenes, Total ug/kg
1.1-Dichloroethane ug/kg
Chioroform ug/kg
1.1,1-Trichloroethane ugkg
Carbon Tetrachloride ug/kg
1.2-Dichloroethane ug/kg
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Charleston Naval Complex

AOC 619, Zone F

06/18/2001

StationlD F&6195B009 F§19SB001 F819SB001 F613SB001
SamplelD| 6195SBC0O1TY (O-#ft) 619SBOO1T1 (0-1ft) B19SB001T2 (3-5ft) B19SBO01T2 (3-51t)
30il VOCs DateCollected 10/14/1999 10/14/1999 10/14/1999 10/14/1999
DateAnalyzed 10/15/1999 10/21/1999 13/15/1999 10/21/1999
SDGNumber ENQ20 ENO20 ENO20 ENQ20
Parameter Units
1,1,1-Trichloroethane, SPLP ug/L
1,1,2,2-Tetrachloroethane, SPLP ug/L
1,1,2-Trichloroethans, SPLP ug/L
1,1-Dichloroethane, SPLP ug/L
1,1-Dichloroethene, SPLP ug/L )
1,2-Dichloroethane, SPLP ug/L A )
1,2-Dichlorosthene (Total}, SPLP ug/L B
1,2-Dichloropropane, SPLP ug/L o - _
2-Chlaroethyl Vinyl Ether, SPLP ug/L
2-Hexanone, SPLP ug/L
Acetone, SPLP ug/L
Benzene, SPLP ug/L i
Bromodichtoromethane, SPLP ug/L
Bromoform, SPLP ug/L
Bromomethane, SPLP ug/L
Carbon Disulfide, SPLP ug/L
Carbon Tetrachlonde, SPLP ug/L
Chlorobenzene, SPLP ug/L )
Chloroethane, SPLP ug/L
Chiorotorm, SPLP uglt S
Chloromethane, SPLP ug/L
Cis-1,2-DICHLCROETHYLENE ug/kg . i ) i
Cis-1,3-DICHLORCPROPENE, SPLP ug/L B i _
“Mbromochloromethane, SPLP ug/L
.ethyt Ethyl Ketone, SPLP ug/L ) )
Methy! Isobutyl Ketone, SPLP uglL 3 - .
Methylene Chloride, SPLP ug/L
Styrene, SPLP ug/L N S ) i
Tetrachloroethylene(Pce), SPLP ug/L
Trans-1,3-DICHLOROPROPENE, SPLF ug/L )
Trichloroethylene (TCE), SPLP ug/L )
Vinyl Acetlate, SPLP ug/L
Vinyl Chioride, SPLP ug/L
Benzene ug/kg 4 U 3 u
Chloromethane ug/kg 4 U i 3 U
Naphthalene. SPLP ug/t
Naphthalene ug’kg 400 390 U
Totuene, SPLP ug/L
Toluene ug/kg 4 U 3 uJ
Vinyl Chloride ug/kg 4 U 3 u
Bromomethane ug/kg ) 4 U 3 u
Ethylbenzene, SPLP ug/L
Ethylbenzene ug/kg 4 U 3 udJ
Chloroethane ug/kg 4 U 3 u
1,1-Dichloroethene ug/kg 4 u 3 U
Methylene Chloride ug/kg 4 U] 6 U
Xylenes, Total, SPLP ug/L
Xylenes, Total ug/kg 4 V] 3 (UN]
1,1-Dichloroethane ug/kg 4 u 3 u
Chioroform ug/kg 4 U 3 U
1,1,1-Tnchloroethane ug/kg 4 U 3 U
rbon Tetrachloride ug’kg 4 u 3 u
,.2-Dichloroethane ug/kg 4 U 3 u
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Charleston Naval Complex 06/18/2001
AOC 619, Zone F

StationID F6198B004 F6195B004 FE19SB004 F61958004
SampletD| 5195B004S1 (0-1f) 6195B004S1 (0-1ft}  6195B004S2 (3-5ft) 6198B004S2 (3-511)

Soil VOCs DateCollected 10/14/1999 10/14/1999 10/14/1999 10/14/1999

DateAnalyzed 10/1911999 10/25/1999 10/19/1999 10/25/1999

V SDGNumber|  ENO20 EN020 EN020 END20

Parameter Units
1,1,1-Tnichloroethane, SPLP ug/L 60 U 80 U
1,1,2,2-Tetrachloroethane, SPLP ug/L 60 u 60 U
1,1,2-Trichloroethane, SPLP ug/L 60 U 60 U )
1,1-Dichloroethane, SPLP ug/L 80 U 60 U
1,1-Dichicroethene, SPLP ug/L 0 v 60 U
1,2-Dichloroethane, SPLP ug/L €0 u 60 u
1,2-Dichloroethena (Total), SPLP ug/L 60 u 60 v
1,2-Dichloropropane, SPLP ug/lL 60 U 60 u
2-Chloroethyl Vinyl Ether, SPLP ug/L 200 U 20 v ~ 7
2-Hexanone, SPLP ug/L T 100 U 100 U
Acetone, SPLP ug/L. 100 R 100 R i
Benzene, SPLP ugiL T 8D U 80 U
Bromodichioromnethane, SPLP ug/ ’ 60 u 60 u
Brormoform, SPLP ug/L 60 u 60 U
Bromomethane, SPLP ug/l €0 U 60 U
Carbon Disuifide, SPLP ugiL T80 U 60 u
Carbon Tetrachloride, SPLP ug/L 60 U 60 U
Chlorobenzene, SPLP ug/L 60 U 60 U
Chloroethane, SPLP ug/lL 80 U &0 Ty
Chloroform, SPLP ug/L 60 U 60 U
Chioromethane, SPLP ug/L i 60 U 60 u
Cis-1,2-DICHLOROETHYLENE ug/kg _
Cis-1,3-DICHLOROPROPENE, SPLP ugiL &0 u 60 U C
Dibromochloromethang, SPLP ug/L 60 u 60 U
Methyl Ethyl Ketone, SPLP ug/L 100 U 100 u i
Methyl tsobutyl Ketone, SPLP ug/L 100 U 100 U
Methyiene Chloride, SPLP ugrL 60 u 60 U .
Styrene, SPLP ug/L T 60 U 80 U
Tetrachloroethylene(Pce), SPLP ug/L 80 U 60 u
Trans-1,3-DICHLOROPROPENE, SPLF ug/L 60 U 60 U
Tnchloroethylene (TCE), SPLP ug/l 80 U 60 U
Vinyl Acetate, SPLP ug/L 80 ‘U 60 u o
Vinyl Chioride, SPLP ugil 80 u T 60 U
Benzene ug/kg
Chloromethane ug’kg
Naphthalene, SPLP ug/L o 5 U 5 u
Naptthalene ug’kg N
Toluene, SPLP ug/L C 80 v 60 u
Toluene ugrkg
Vinyl Chlonde ugkg )
Bromomethane ug/kg
Ethylbenzene, SPLP ug/L 60 U 60 u
Ethylbenzene ug/kg
Chloroethane ug/kg
1,1-Dichloroethene ug/’kg
Methylene Chioride ug/kg
Xylenes, Total, SPLP ug/l. 80 v 60 %)
Xylenes, Total ug/kg
1,1-Dichioroethane ug/kg
Chloroform ug/kg
1,1,1-Trichloroethane ug/kg
Carbon Tetrachlorde ug/kg
1,2-Dichloroethane ug/kg
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Charleston Naval Complex

AOC 619, Zone F

06/18/2001

StationID F6195B004 F&619SB004 F619SB004 F619SB004
SamplelD! 619SB004T1 (0-1ft) 6195B004T1 {0-1ft) 619SB0O04T2 (3-51) 619SBD04T2 (3-5f1)
s0il VOCs DateColiected 10/14/1999 10/14/1999 10/14/1999 10/14/1989
DateAnalyzed 10/15/1999 10/21/1999 10/15/1999 10/21/1999
) SDGNumber ENOD20 ) ENO020 ENO20 ENO020
Parameter Units
1,1,1-Trichloroethane, SPLP ug/L
1,1,2,2-Tetrachloroethane, SPLP ug/L
1,1,2-Trichloroethane, SPLP ug/L
1,1-Dichloroethane, SPLP ug/L
1,1-Dichlorosthene, SPLLP ug/l
1,2-Dichloroethane, SPLP ug/L
1,2-Dichloroethene (Total), SPLP ug/L
1.2-Dichloropropane, SPLP ug/L
2-Chloraethyl Vinyl Ether, SPLP ug/L
2-Hexanone, SPLP ug/L
Acetone, SPLP ug/L
Benzene, SPLP ug/L
Bromodichloromethane, SPLP ug/L
Bromoform, SPLP ug/L
Bromomethane, SPLP ug/L
Carbon Disulfide, SPLP ug/L
Carbon Tetrachloride, SPLP ug/L i
Chiorobenzene, SPLP ug/L
Chloroethane, SPLP ug/L
Chloroform, SPLP ug/L
Chloromethane, SPLP ug/L
Cis-1,2-DICHLOROCETHYLENE ug/kg i
Cis-1,3-DICHLOROPROPENE, SPLP ug/L
Nibromochloromethane, SPLP ug/L
.ethyl Ethyl Ketone, SPLP ug/L
Methy! Isobutyl Ketone, SPLP ug/L
Methylene Chionde, SPLP ug/L
Styrene, SPLP ug/L i
Tetrachloroethylene(Pce), SPLP ug/L
Trans-1,3-DICHLOROPROPENE, SPLF ug/L
Trichloroethylene (TCE), SPLP ug/L
Vinyl Acetate, SPLP ug/L
Vinyl Chlonide, SPLP ug/L
Benzene ug’kg 3 R 5 U
Chloromethane ug/kg i 3 A 5 u
Naphthalene, SPLP ug/L
Naphthalene ugkg 380 U 530 U
Toluene, SPLP ug/l
Toluene ug’kg 3 R 2 J
Vinyl Chlonde ug/kg 3 R 5 U
Bromomethane ug/kg 3 R 5 U
Ethylbenzene, SPLP ug/L
Ethylbenzene ug/kg 3 R 5 U
Chlorcethane ug’kg 3 R 5 U
1,1-Dichlosoethene ugkg 3 R 5 U
Methylene Chlortde ug’kg 4 R 7 V)
Xylenes, Total, SPLP ug/L
Xylenes, Total ug’kg 3 R 5 U
1,1-Dichloroethane ug’kg 3 R 5 U
Chloroform ug/kg 3 R 5 U
1,1,1-Trchloroethane ug/kg 3 R 5 U
arbon Tetrachloride ugkg 3 R 5 u
,2-Dichioroethane ugrkg 3 R 5 U
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Charleston Naval Complex 0B/18/2001
AQOC 619, Zone F

Station!D F619SB015 F619SB015 F619SB015 F619SB015

SamplelD] 619SB015S1 (0-1ft) 613SB0O15S1 (0-1ft)  619SB015S2 (3-5H)  619SBO1552 (3-5ft)
Soil VOCs DateCollected 10/14/1999 10/14/1999 10/14/1999 10/14/1999

DateAnalyzed 10/19/1999 10/25/1999 10/19/1999 10/26/1999
SDGNumber ENO20 EN020 EN020 ENO20

Parameter Units
1,1,1-Trichloroethane, SPLP ug/L 60 U 60 u
1.1,2,2-Tetrachlorosthane, SPLP ugil 60 u &0 U
1,1,2-Trichioroethane, SPLP ug/L 60 u o 60 u
1,1-Dichlaroethane, SPLP g/l 60 u 60 u
1,1-Dichlsroethene, SPLP ug/L 80 U 60 v
1.2-Dichloroethane, SPLP ug/l 60 u 60 v
1,2-Dichloroethene (Total}, SPLP ug/lL " 60 u 60 U )
1,2-Dichloropropane, SPLP ug/L 60 u 60 U
2-Chloroethyl Vinyl Ether, SPLP uglL 200 U S 200 1]
2-Hexanone, SPLP ug/L 100 u 100 U
Acetone, SPLP ug/L 100" R 100 R
Benzene, SPLP uglt 60 U 80 U
Bromodichioromethane, SPLP ug/l 60 U 60 4]
Bromoform, SPLP ug/L 60 U 680 U
Bromomethane, SPLP ug/L. 60 U 60 U
Carbon Disulfide, SPLP ug/L 60 U 60 v
Carbon Tetrachloride, SPLP ug/L 80 U 60 u i
Chiorabenzene, SPLP ugiL 60 u 80 U
Chloroethane, SPLP ug/L 60 U 60 U
Chloroform, SPLP ug/L " 80 U 60 U
Chloromethane, SPLP ug/L 60 u 60 v
Cis+1,2-DICHLOROETHYLENE ug/ky o
Cis-1,3-DICHLOROPROPENE, SPLP ug/L 60 U 60 u )
Dibromachioromethane, SPLP ugiL " 8D "y 60 v
Methyl Ethyl Ketone, SPLP ug/L 100 u 100 u
Methy! Isobutyl Ketone, SPLP ug/lL e U 100 U
Methylene Chloride, SPLP ugrL 60 u ) 60 ] i
Styrene, SPLP ug/L 60 U 80 v
Tetrachloroethylene(Pce), SPLP ug/'L 60 u B " 60 ]
Trans-1,3-DICHLOROPROPENE, SPLF uglL 80 v 60 U )
Trichloroethylene (TCE}, SPLP ug/iL 60 u 60 u )
Vinyl Acetate, SPLP ug/L 60 U 60 v
Viny! Ghloride, SPLP ug/L 60 u - " 60 v
Benzene ug’kg '
Chloromethane ug/kg A
Naphthaleng, SPLP ugyL 5 Ty 6 U
Naphthalene ug’kg
Toluene, SPLP ug/l. 60 u 60 U
Taluene ug/’kg
Vinyt Chleride ug'kg
Bromomethane ug/kg
Ethylbenzene, SPLP ug/L 60 u 60 U
Ethylbenzene ug’kg
Chloroethane ug/kg
1,1-Dichloroethene ug/kg
Methylene Chloride ug/kg
Xytenes, Total, SPLP ug/L 60 U 60 U
Xylenes, Total ug’kg
1,1-Dichloroethane ug/kg
Chloroform ugkg
1,1,1-Tnchloroethane ug’kg
Carbon Tetrachlornde ug’kg
1,2-Dichloroethane ug’kg
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Charleston Naval Complex
AOC 619, Zone F

06/18/2001

StationlD F&6195B015 F61958B015 F&6198B015 F6195B015
SamplelD| 619SBO15TY (0-1ft) 619SBDI5ST1 (0-1ft) £19SB015T2 (3-5ft) 619SBO15T2 (3-5ft)
30il VOCs DateCollected 10/14/1999 10/14/1999 10/14/1999 10/14/1989
DateAnalyzed) 10/15/1999 10/21/1999 10/15/1999 10/21/1999
SDGNumber ENQ20 ENO20 EN020 ENO20
Parameter Units
1,1,1-Trichloroethane, SPLP ug/L
1,1,2,2-Tetrachloroethane, SPLP ug/L
1,1,2-Tnchloroethane, SPLP ug/L
1,1-Dichloroethane, SPLP ug/L
1,1-Dichloroethene, SPLP ug/L
1,2-Dichtorgethane, SPLP ug/L
1,2-Dichloroethene (Total), SPLP ug/L )
1,2-Dichloropropane, SPLP ug/L
2-Chloroethyt Vinyl Ether, SPLP ug/L
2-Hexanone, SPLP ug/L
Acetone, SPLP ug/L
Benzene, SPLP ug/L
Bromodichloromethane, SPLP ug/t
Bromoform, SPLP ug/L
Bromomethane, SPLP ug/L
Carbon Disulfide, SPLP ug/L )
Carbon Tetrachloride, SPLP ug/L
Chlorobenzene, SPLP ug/L )
Chloroethane, SPLP ug/L
Chloroform, SPLP ug/L h B
Chloromethane, SPLP /L
Cis-1,2-DICHLOROETHYLENE ug’kg ;
Cis-1,3-DICHLOROPROPENE, SPLP ug/L
“hbromochloromethane, SPLP ug/L
sethyl Ethyt Ketone, SPLP ug/l
Methyl Isobutyl Ketone, SPLP ug/L
Methylene Chioride, SPLP ng/L B
Styrene, SPLP g/l
Tetrachloroethylene(Pce), SPLP ug/L
Trans-1,3-DICHLOROPROPENE, SPLF ug/L
Trnichioroethylene (TCE), SPLP ug/L
Vinyl Acelate, SPLP ug/L
Vinyl Chloride, SPLP uglL ’
Benzene ugikyg 4 ud 6 u
Chtoromethane ug’kg 4 uJ 6 U
Naphthalene, SPLP ug/L
Naphthalene ugkg 370 510 u
Toluene, SPLP ug/L
Toluene ug/kg 4 wJ 6 u
Vinyl Chionide ug'kg 4 Ul ] u
Bromomethane ug/kg 4 uJ 6 u
Ethylbenzene, SPLP ug/L
Ethylbenzene ugkg 4 uJ 6 U
Chloroethane ug’kg 4 UdJ 6 u
1,1-Dichioroethene ug/kg 4 UdJ 6 u
Methylene Chloride ug’kg 8 uJ 6 u
Xylenes, Total, SPLP ug/L
Xylenes, Total ug/kg 4 uJ 6 u
1,1-Dichloroethane ug/kg 4 uJ 6 u
Chloroform ugkg 4 uJ 6 u
1,1,1-Trnichloroethane ug/kg 4 uJ 6 U
arbon Tetrachloride ug/kg 4 uJ 6 u
,2-Dichlorogthane ugkg 4 ud 6 u
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Charleston Naval Complex 06/18/2001
AOC 619, Zone F

StationID F6195B016 F6195B016 F619SB017 F619SB017

SamplelD| 619SB01601 (0-11)  619SBC1602 (3-5it) 619SB01701 {0-1ft)  619SBO1702 (3-51)
Soil VOCs DateCollected 10/15/1999 10/15/1999 10/15/1999 10/15/1999

DateAnalyzed 10/29/1999 10/28/1999 10/28/1999 10/29/1999
SDGNumber ENO23 EN023 EN023 EN023

Parameter Units
1,1,1-Trichlorpethane, SPLP ug/L
1,1,2,2-Tetrachloroethane, SPLP ug/L
1,1,2-Trichloroethane, SPLP ug/l.
1.1-Dichloroethane, SPLP ug/L
1.1-Dichloroethene, SPLP ug/t.
1,2-Dichloroethane, SPLP ug/L
1,2-Dichioroethene {Tolal), SPLP ug/t
1.2-Dichloropropane, SPLP ol |
2-Chloroethyl Vinyl Ether, SPLP ug/t,
2-Hexanone, SPLP ug/L
Acetone, SPLP ug/L
Benzene, SPLP ug/L )
Bromodichloromethane, SPLP ug/L B
Bromoform, SPLP ug/iL
Bromomethane, SPLP ug/t i
Carbon Disuifide, SPLP ug/L ) B
Carbon Tetrachloride, SPLP ug/l
Chlorobenzene, SPLP ug/L
Chloroethane, SPLP ug/l.
Chloroform, SPLP ug/L
Chioromethane, SPLP ug/L
Cis-1,2-DICHLORCETHYLENE ug/kg
Cis-1,3-DICHLOROPROFENE, SPLP ug/t T h
Dibromochloromethane, SPLP ugfiL . .
Methyl Ethyl Ketone, SPLP ug/L )
Methyl Isobutyl Ketone, SPLP ug/L o B
Methylene Chloride, SPLP uglL ) ) N
Styrene, SPLP ug/L
Tetrachloroethylene(Pce}, SPLP ug/L B i i i
Trans-1,3-DICHLOROPROPENE, SPLF ug/L
Trichloroethylene {TCE), SPLP ug/L
Vinyi Acetate, SPLP ug/L
Viny! Chlonde, SPLP ug/L )
Benzene ug/kg
Chloromethane ugrkg
Naphthalene, SPLP ug/L i
Naphthalene ugkg 410 U 470 U 370 u 410 U
Tolueng, SPLP ug/L
Toluene ug’kg
vinyl Chlonde ug/kg
3romomethane ug’kg
Zthylbenzene, SPLP ug/l
Sthylbenzene ugrkg
Shioroethane ug/kg
1,1-Dichloroethene ug/kg
Jethylene Chloride ugkg
Kylenes, Total, SPLP ug/L
(ylenes, Total ug’kg
1,1-Dichloroethane ug’kg
hloroform ug/kg
1,1,1-Trichloroeihane ug’kg
>arbon Tetrachlonde ug’kg
I,2-Dichloroethane ug/kg
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Charleston Naval Complex 06/18/2001

AOQOC 619, Zone F
StationID| F6195B018 F619SB018 F818SB019 F6138BO19
SamplelD| 6195B01801 (0-1ft) 6195B01802 (3-5ft) 619SB01901 {0-1f) 619SB01902 (3-5H)

Soil VOCs DateCoilected 10/15/1999 10/15/1999 10/16/1999 10/16/1999

DateAnalyzed 10/28/1999 10/28/1999 10/29/1999 10/29/1999

SDGNumber ENQ23 ENO23 ENQ25 ENO25

Parameter Units
1,1,1-Trichloroethang, SPLP ug/L
1,1,2,2-Tetrachloroethane, SPLP ug/L
1,1,2-Trichloroethane, SPLP ug/L
1.1-Dichioroethane, SPLP ug/L
1,1-Dichloroethene, SPLP ug/L
1,2-Dichloroethane, SPLP ug/L
1,2-Dichtoroethene (Total), SPLP ug/L
1,2-Dichloropropane, SPLP ug/L
2-Chlaroethyl Vinyl Ether, SPLP ug/L
2-Hexanone, SPLP ug/lL
Acetone, SPLP ug/L
Benzene, SPLP ug/L
Bromodichloromethane, SPLP ug/L
Bromoform, SPLP ug/L
Bromomethane, SPLP ug/L
Carbon Disulfide, SPLP ug/L
Carbon Tetrachlonde, SPLP ug/L i
Chlorobenzene, SPLP ug/L
Chloroethane, SPLP ug/L -
Chioroform, SPLP ug/L '
Chloromethane, SPLP ug/L
Cis-1,2-DICHLOROETHYLENE ug’kg
Cis-1,3-DICHLOROPROPENE, SPLP ug/L
Dibromochloromethane, SPLP ug/L ) A
Methyt Ethyl Ketone, SPLP ug/t
Methyl Isobutyl Ketone, SPLP ug/L
Methylene Chloride, SPLP ug/L
Styrene, SPLP ug/L
Tetrachloroethylens(Pce), SPLP ug/L '
Trans-1.3-DICHLOROPROPENE, SPLF ug/L
Trichlaroethylene (TCE), SPLP ug/L
Vinyl Acetate, SPLP ug/L
Vinyl Chloride, SPLP ug/L
Benzene ug/kg
Chloromethane ug/kg
Naphthalene, SPLP ug/L )
Naphthalene ug’kg 380 U 400 U 360 U 470 u
Toluere, SPLP ug/L
Toluene uglkg
Vinyl Chloride ug’kg
Bromomethane ug/kg
Ethylbenzene, SPLP ug/L
Ethylbenzene ug/kg
Chloroethane ug/kg
1,1-Dichicroethaene ug/kg
Methylene Chloride ug’kg
Xylenes, Total, SPLP ug/L
Xylenes, Total ug/kg
1,1-Dichloroethane ug/kg
Chlaroform ug’kg
1,1,1-Trichloroethane ugrkg
Carbon Tetrachlonde ug’kg
1,2-Dichtoroethane ug/kg

Appendix B data618.x!s
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Charleston Naval Complex 06/18/2001
AOC 619, Zone F

StationlD F6195B020 F819SB020
SamplelD| 619SB02001 (0-1ft) 619SB02002 (3-5ft)
Soil VOCs DateCollected 10/15/1999 10/15/1999
DateAnalyzed|  10/28/1999 10/28/1999
o SDGNumber ENO23 EN023
Parameter Units
1,1.1-Trichloroethane, SPLP ug/L
1,1,2,2-Tetrachloroethane, SPLP ug/L
1,1,2-Trichloroethane, SPLP ug/L
1,1-Dichioroethane, SPLP ug/L
1,1-Dichloroethene, SPLP ug/L
1,2-Dichioroethane, SPLP ug/L
1,2-Dichloroethene (Total), SPLP ug/L
1,2-Dichloropropane, SPLP ug/L
2-Chicrosthyl Vinyl Ether, SPLP ug/L
2-Hexanone, SPLP ug/L
Acetone, SPLP ug/L
Benzene, SPLP ugiL
Bromodictioromethane, SPLP ug/L
Bromoform, SPLP ug/lL }
Bromomethane, SPLP ug/L }
Carbon Disulfide, SPLP ug/L
Carbon Tetrachlonde, SPLP ug/L )
Chlorobenzene, SPLP ug/L
Chloroethane, SPLP g/t
Chloroform, SPLP ug/L
Chloromethane, SPLP ug/L
Cis-1,2-DICHLOROETHYLENE ugrkg
Cis-1,3-DICHLOROPROPENE, SPLP ug/l
Dibromochloromethane, SPLP ug/L
Methyl Ethyl Ketone, SPLP ug/L
Methyl Isobutyl Ketone, SPLP ug/L )
Methylene Chloride, SPLP ug/l
Styrene, SPLP ug/L
Tetrachloroethylene(Pce), SFLP ug/L
Trans-1,3-DICHLORCPROPENE, SPLF ug/L
Trichloroethylene (TCE), SPLP ug/L
Vinyl Acetate, SPLP ug/L
Vinyl Chloride, SPLP ug/L
Benzene ug/kg
Chioromethane ug/kg
Naphihalene, SPLP ug/L
Naphthalene ug’kg 370 U 400 U
Toluene, SPLP ug/L
Toluene ug/kg
Vinyl Chioride ug'kg
Bromomethane ug’kg
Ethylbenzene, SPLP ug/L
Ethytbenzene ug’kg
Chloraethane ug/kg
1,1-Dichloroethene ugrkg
Methylene Chlonde uglkg
Xylenes, Total, SPLP ug'L
Xylenes, Total ug'kg
1,1-Dichloroethane ug/kg
Chlgroform ugkg
1,1,1-Trichloroethane ug/kg
Carbon Tetrachloride ug/kg
1,2-Dichloroethane ugrkg
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,0il VOCs

Parameter

StationiD

PateCollected
DateAnalyzed
SDGNumber ENO020 ENO20

Units

Charieston Naval Complex
AOC 619, Zone F

F619SB001

10/14/1999
10/19/1999

Trichloroethylene (TCE)
1,2-Dichloropropane
Bromod:chlpromethane
1,1,2-Trichloroethane
Tetrachloroethylene(PCE)
Dibromochloromethane
Chlorobenzene

Styrene

Bromolomm
1,1,2,2-Tetrachloroethane
Acetone

Carbon Disulfide

Vinyl Acelate

Methyl Ethyl Ketone (2-Butanone)
2-Chloroethyl Vinyl Ether

Methyl Isobutyl Ketone
Cis-1,3-DICHLOROPROPENE
Trans-1,3-DICHLOROFPROPENE
2-Hexanone

1.2-Dichloroethene {Total)

Appendix B data619.xls

ug’kg
ug/kg
ug/ky
ug/kg
ug/kg
ugkg
ug’kg
ug’kg
ug’kg
uglkg
ug/kg
ug/kg
ugkg
ug’kg
ug/kg
ug/kg
ug/kg
ug/kg
uglkg
ug/kg
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F&619SB001
SamplelD| 619SB001S1 (0-1)  619SBO01S1 (0-11t)
10/14/1999
10/25/1999

F619SB001
619SB001S2 (3-5f)
10/14/1999
10/19/1998

EN020

06/18/2001

F&619SB00O1
6195B001S2 (3-5ft)
10/14/1999
10/22/1999
ENO20



Charleston Naval Complex

StationlD

SampielD

Soil VOCs DateCollected

DateAnalyzed|

SDGNumber
Parameter Units
Trichloroethylene (TCE) ug/kg
1.2-Dichloropropane ug/kg
Bromodichloromethane ug/kg
1,1,2-Trichloroethane ug/kg
Tetrachloroethylene(PCE) ug/kg
Dibromochloromethane ug/kg
Chlorobenzene ug/kg
Styrene ug/kg
Bromoform ug/kg
1,1,2,2-Tetrachloroethane ug/kg
Acetone ug/kg
Carbon Disuifide ug/kg
Vinyl Acetate ugkg
Methyl Ethyl Ketone (2-Butanone) ugikg
2-Chloroethyl Vinyl Ether ug/kg
Methyl Isobutyl Ketone ug/kg
Ci13-1,3-DICHLOROPROPENE ug/kg
Trans-1,3-DICHLOROPROPENE ug/kg
2-Hexanone ug/kg
1,2-Dichloroethene (Total) ug/kg

Appendix B datab19.xls

AQC 619, Zane F

F519SB001 F619SB001
619SBOOTTY (O-1ft)  619SBOOIT (O-11)
10/14/1999 10/14/1999
10/15/1999 10/21/1999
ENO20 EN020
4 v
4 U
a U
4 U
a u
4 U
4 u
4 U
4 U
a U
16 =
4 u
'3 U
8 U

T U

. 0

4 U

4 v

8 u

4 ]
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F619SB001
619SB001T2 (3-5ft)
10/14/1999
10/15/1999
EN020
3 U
3 U
3 U]
3 uJ
3 wJ
3 uJ
3 uJ
3 wJ
3 uJ
3 uJ
29 =
2 J
3 ]
5 u
10 v
5 U
3 U
3 uJ
5 wJ
3 u

06/18/2001

FG195B001
6195B001T2 (3-51t)
10/14/1999
10/21/1999
ENQ20



Soil VOCs

Parameter

Station|D
SamplelD| 6193SB004S1 (0-1f1)
DateCollected
DateAnalyzed
SDGNumber

Units

Charleston Naval Complex 06/18/2001

AOC 619, Zone F

F6195B004 F619SB004 F6195B004
6195B004S1 (0-1f) 6198B004S2 (3-54) 619SB004S2Z (3-5h)
10/14/1999 10/14/1989 10/14/1999
10125/1999 10/19/1999 10/25/1999
EN020 ~ EN020 ENO20

F6195B004

10/14/1959
10/19/1999
EN0Z0

Trichloroethylene (TCE)
1,2-Dichloropropane
Bromodichloromethane
1,1,2-Trnichloroethane
Tetrachloroethylene{PCE})
Dibromochloromethane
Chiorobenzene

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Acetone

Carbon Disuifide

Vinyl Acetate

Methyl Ethyl Ketone (2-Butanone)
2-Chloroethyt Vinyl Ether

Methyl Isobutyl Ketone
Cis-1,3-DICHLOROPROPENE
Trans-1,3-DICHLOROPROPENE
2-Hexanone

1,2-Dichlgroethene (Total)

Appendix B data619.xls

ug/kg
ug’kg
ug’kg
ug’kg
ug/kg
ugkg
ugkg
ug/kg
ug/kg
ug/kg
ug/kg
ugskg
ug/kg
ug/kg
ug/kg
ug/kg
ugikg
ug/kg
ug’kg
ug’kg
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Soil VOCs

Parameter

Charleston Naval Complex
AOC 619, Zone F

Tnchloroethylene [TCE}
1,2-Dichloropropane
Bromodichloromethane
1,1,2-Trichloroethane
Tetrachloroethylene(PCE)
Dibromochioromethane
Chiorobenzene

Styrene

Bromolom
1,1,2,2-Tetrachtoroethane
Acetone

Carbon Disulfide

Vinyl Acetate

Methyl Ethyl Ketone (2-Butancne)
2-Chioroethyl Vinyl Ether

Methyl Isobutyl Ketone
Cis-1,3-DICHLOROPROPENE
Trans-1,3-DICHLOROPRCPENE
2-Hexanone

1,2-Dichloroethene (Total)

Appendix B data619.xls

StationID] = F619SB0D4 F6195B004

SamplelD| 619SB004T1 (0-1ft) 6195B004T1 (0-14)
DateCollected 10/14/1899 10/14/1999
DateAnalyzed| 10/15/1999 10/21/1999

SDGNumber ENQ20 ENO20

Units

ug/kg 3 R

ugkg 3 R

ugkg 3 R

ugrkg 3 A

ugrkg 3 R

ug/kg 3 A

ug’kg 3 R

ug/kg 3 A

ug’kg 3 R

ug/kg 3 A

ug/kg 5 R

ug'kg 3 "R

ugrkg 3 R

ugikg 5 R

ug/kg 10 R

ug’kg 5 R

uglkg 3 R

ug’kg 3 R

ugrkg 5 R

ug/kg 3 R
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F619SB004
‘£19SB004T2 (3-5t)
10/14/1999 )
10/15/1999

EN020

R R

— M)
TP S .

U ®

ECCCCCCCCC

'

ccCccCcccce&«u

06/18/2001

F6195B004
B819SB004T2 (3-5ft)
10/14/1999
10/21/1989
ENQ20



Charleston Naval Complex

StationliD

SamplelD

s0il VOCs DateCollected

DateAnalyzed

SDGNumber
Parameter Units
Trnichloroethylene (TCE) ug’kg
1,2-Dichloropropane ug/kg
Bromodichloromethane ug/kg
1,1,2-Trichloroethane ug/kg
Tetrachloroethylene(PCE) ug’kg
Bibromochloromethane ug/kg
Chlorobenzene ug’kg
Styrene ug’kg
Bromotorm ug’kg
1.1,2,2-Tetrachlorgethane ug/kg
Acetone ug’kg
Carbon Disulfide ug/’kg
Vinyt Acetate ugkg
Methy! Ethyl Ketone {2-Butanone) ug’kg
2-Chicroethyl Vinyl Ether ug/kg
Methyl Isobutyl Ketone ug/kg
Cis-1,3-DICHLOROPROPENE ug’kg
Trans-1,3-DICHLOROPROPENE ug/kg
2-Hexanone ug/kg
1,2-Dichlorogthene (Total) ug’kg

Appendix B data619.xls

AQOC 619, Zone F

F619SB015 F6198B015 F619SB015
619SB01551 (0-1ft) B619SB015S1 (0-1ft)  619SBD15S2 (3-5f)
10/14/1999 10/14/1999 10/14/1999
10/19/1999 10/25/1999 ~ 10/19/1999

_ENO20 ENO020 END20
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06/18/2001

FB19SB015
6195SB015582 (3-5ft)
10/14/1999
10/26/1999
ENO020



Charleston Naval Complex
AOC 619, Zone F

StationlD F6195B015

SamplelD{ 6195B015T1 (0-11t)
Soil VOCs DateCollected 10/14/1999

DateAnaiyzed ~ 10/15/1999
o SDGNumber|  EN020

Parameter Units
Trichloroethylene (TCE) ug’kg 4 ul’
1.2-Dhloropropane ug’kg 4 ud
Bromodichtoromethane ug/kg 4 uJ
1.1,2-Trichloroethane ug/kg 4 udJ
Tetrachloroethylene(PCE) ug’kg 4 Ul
Dibromochloromethane ug/kg 4 UdJ
Chiorobenzene ug/kg 4 Tud
Styrene ug/kg 4 ud
Bromoform ug’kg 4 uJ
1.1,2,2-Tetrachloroethane ug’kg 4 Y
Acetone ug’kg 9 J
Carbon Disulfide ug’kg 3 J
Vinyl Acetate ug’kg 4 uJ
Methyl Ethyl Ketone (2-Butanone) ug’kg 6 uJ
2-Chioroethyl Vinyl Ether ug/kg 2 uJ
Methyl Isobutyl Ketone ug/kg 6 uJ
Cis-1,3-DICHLOROPROPENE ug/kg 4 uJ
TFrans-1,3-DICHLOROPROPENE ug’kg 4 uJ
2-Hexanone ug/kg 13 ud
1,2-Dichloroethene (Total) ug/kg i 4 uJ

Appendix B data619.xls
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F6198B015
619SB015T1 {0-14)
10/14/1999
10/21/1999
EN020

F619SBO15
5198801572 (3-511)
10/14/1999
10/15/1999
ENO20

cCcCcCccCcCccccrcCcCccococccccCcac

06/18/2001

F619SB015

B819SB0O15T2 (3-51)

10/14/1999
10/21/1999
EN020



»0il VOCs

Parameter

StationiD
SamplelD
DateCollected

DateAnalyzed

SDGNumber
Units

Charleston Naval Complex
AOC 619, Zone F

F619SB016
6195801602 (3-5t)
10/15/1099
10/28/1999
ENG23

F6195B016
619SB01601 (0-11t)
10/15/1999
10/29/1999
EN023

Trichioroethylene [TCE)
1,2-Dichioropropane
Bromodichleromethane
1,1,2-Trichlotroethane
Tetrachloroethylene(PCE)
Dibromochloromethane
Chlorobenzene

Styrene

Bromoform
1,1,2,2-Tetrachloreethane
Acetone

Carbon Disulfide

Vinyl Acetate

Methyi Ethyt Ketone (2-Butanone)
2-Chloroethyl Vinyl Ether

Methyl Isobutyl Ketone
Cis-1,3-DICHLORCPROPENE
Trans-1,3-DICHLOROPROPENE
2-Hexanone

1.2-Dichlarpethene (Total)

Appendix B data619.xls

ug/kg
ug’kg
ug’kg
ugkg
ug’kg
ug/kg
ug’kg
ug’kg
ug/kg
ug’kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
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F619SB017
6195B01701 (0-1f)
10/15/1999
10/28/1999
[EN023

06/18/2001

F6195B017
6195B01702 (3-5ft)
10/15/1999
10/29/1999
ENQ23



Charleston Naval Complex

StationID

SamplelD

Soil VOCs DateCollected

DateAnalyzed

SDGNumber
Parameter Units
Trichioroethylene (TCE) ug/kg
1,2-Dichloropropane ug/kg
Bromodichloromethane ug’kg
1,1,2-Trichloroethane ug/kg
Tetrachioroethytene(PCE) ug/kg
Dibromochloromethane ug/kg
Chicrobenzene ug’kg
Styrene ug/kg
Bromoform ug’kg
1,1,2,2-Tetrachioroethane ug/kg
Acetone ug/kg
Carbon Disulfide ug/’kg
Vinyl Acetate ug/kg
Methyl Ethyl Ketone (2-Butanone) ug’kg
2-Chloroethyl Vinyl Ether ug'ky
Methyl Isobutyl Ketone ugrkg
Cis-1,3-DICHLOROPROPENE ugkg
Trans-1,3-DICHLOROPROPENE ug’kg
2-Hexanone ug/kg
1,2-Dichloroethene (Total) ug/kg

Appendix B data619.xls

AOC 619, Zone F

F6195B018 F61958018
619SB01801 {0-1f)  619SB0O1802 (3-5f)
10/15/1999 10/15/1999
10/28/1999 10/28/1999

EN023 END23
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F6195B019
B19SB0O1901 (0-16t)
10/16/1999
10/29/1999

ENO25

06/18/2001

F61958019
£8195B01902 (3-5ft)
10/16/1999
10/29/1999
ENO25



Charleston Naval Complex 06/18/2001
AQC 619, Zone F

StationlD F6195B020 F619SB020
SamplelD| 6198802001 (0-1ft) 6198SB02002 (3-5f)

Soil VOCs DateCollected|  10/15/1999 10/15/1999

DateAnalyzed 10/28/1999 10/28/1999

SDGNumber ENO23 ENO23
Parameter Units
Trichloroethylene (TCE) ug/kg
1,2-Dichloropropane ug’kg
Bromodichioromethane ug/kg
1,1,2-Tnchloroethane ug/kg
Tetrachlorgethylene{PCE) ug/kg

Dibromochloromethane ug/kg )

Chiorobenzene ug’kg
Styrene ug’kg
Bromoform ug’kg
1,1,2,2-Tetrachloroethane ug/kg
Acetone ug’kg
Carbon Disulfide ug/kg
Vinyl Acetate ug/kg
Methyl Ethyl Ketone (2-Butanone) ug/kg
2-Chloroethy! Vinyl Ether ug’kg
Meatnyl Isobutyl Ketone ug/kg
Cis-1,3-DICHLOROPROPENE ug/kg
Trans-1,3-DICHLORCPROPENE ug’kg
2-Hexanone ugrkg
1,2-Dichloroethene (Total) ug’kg
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Charleston Naval Complex

AOC 619, Zone F
StationID| F619GWO001  F619GW002 F619GW003  F620GWOQ1
SamplelD| 519GW00104  619GW00204 619GW00304 620GWO00104
Groundwater DateCollected| 12/01/1997  11/254997  11/25/1997 11191997
Metals DateAnalyzed| 121071997 12/10/1997  12/10/1997  12/08/1997
SDGNumber 31975 31975 31975 31911
Parameter Units
Alumunum ug/l 317 U 323 = 17 = 834 =
Antimony ug/L 16 U 9.4 U 1.6 U 1.9 J
Arsemc ug/L 74 U 68 U 45 U 83 J
Barium ug/L 105 = 185 = 645 = 317y
Berylfium ugiL 0.51 U 025 U 06 U 02 U
Cadmium ug/L 0.3 U 0.3 U 0.3 U 0.3 u
Calcium ugil 19500 = 52600 = 144000 = 95600 =
Chromium, Total ug/L 1 U 1.9 J 23 ! J
Cobalt ug/L 0.8 U 08 U 085 J 1.1 4
Capper ug/L 14 U 1.4 U 3.2 J 53 U
Iron ug/L 961 = 459 = 5720 = 3710 J
Lead ug/L 09 ud 09 Ul 08 U 41 U
Magnesum ug/lL 3310 = 16700 = 223000 = 213000 =
Manganese ug/L 141 = 90.9 = 934 = 186 =
Mercury ugiL 0.1 U 01 U 013 U 61 U
Nrckel ugil 07 U 14 Y 2 u 43 J
Potassium ug/L 2930 = 24000 = 87100 = 25500 =
Selenium ugiL 34 U 34 U 34 U 34 U
Sitver ug/L 1 U 1 u 1 U 1 U
Sodium uglL 87300 U 284000 = 2590000 = 611000 =
Thallium ug/L 5 U 5 u 5 U ] U
Tin (Sn) ug/L 45 U 45 U 45 U 14 U
Vanadium ug/L 1.1 147 = 56 J 188
Zinc ug/L 145 U 75 U 58 U 332 U
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Charleston Navat Complex

AOC 619, Zone F

StationlD F619GW001 F619GWO002 F619GWO003
SamplelD| 8619GW00104 619GW00204 619GWO00304
Groundwater DateCollected 12/G1/1997 11/25/1997 11/25/1997
PCBs DateAnalyzed|  12/11/1997 12/03/1997 12/03/1997
SDGNumber 31975 3) 875 31975
Parameter Units
PCB-1016 (Arochlor 1016) UG/L 0.5 u 05 1] 0.5 uJ
PCB-1221 (Arochlor 1221) UG/ 05 U 0.5 u 0.5 uJ
PCB-1232 (Arochlor 1232) UG/L 0.5 U 05 U 0.5 (WA ]
PCB-1242 {Arochlor 1242) UG/L 0.5 u 0.5 §] 0.5 uJ
PCB-1248 (Arochlor 1248) UGAL 0.5 U 05 u Q.5 uJ
PCB-1254 (Arochlor 1254) UG/L 1 U 1 U 1 o W
PCB-1260 (Arochlor 1260) UG/L ] U 1 u 1 UJ

Appendix B data619.xls
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Charleston Naval Complex 06/18/2001
AQC 619, Zone F

Stationlb|  FE19GW001 F619GW002 F619GWO003
SamplelD| 619GW00104 619GW00204 619GW00304
Groundwater DateCoflected|  12/01/1997 11/25/1997 11/26/1997
Pesticides DateAnalyzed|  12/11/1997 12/03/1997 12/03/1997
SDGNumber 31975 31975 31975

Parameter Units

Alpha BHC UG/L 0.02 ] 0.02 uJ 0.02 uJ
Garnma BHC (Lindane) UG/L 0.02 U 002 Uy 002 ud
Beta BHC uGIL 0.02 U 0.02 us 002 uJ
Heptachlor UG/L 002 U 002 uJ 0.02 uJ
Delta BHC UG/L 002 U 0.02 uJ 0.02 uJ
Aldrin UG/L 0.02 u 0.02 uJ 002 uJ
Heptachlor Epoxide UG/L 002 U 0.02 Ud 0.02 uJ
Gamma-Chlordane UG/L 0.02 U 0.02 uJ 002 udJ
Alpha-Chlordane UG/L o002 U 0.02 us 00z W
Endosulfan | UG/ 0.02 U 0.02 ud 0.02 N}
P.P-DDE UG/L 0.04 U 0.04 uJ 004 W
Dieldrin UG/L 004 U 004 uJ "0.04 W
Endrin UG/L 004 U 0.04 uJ 004 uJ
P,P-DDD UG/L 0.04 u 0.04 uJ 0.04 uJ
Endosulfan il UG 004 U 0.04 uJ 0.04 ud
P.P-DDT UGiL "0.04 u 0.04 uJ 004 udJ
Endrin Aldehyde UGL 004 U 0.04 ud 004  UJ
Endosulfan Sulfate UG 0.04° U 004 uJ 004 uJ
Methoxychlor UG/L 019 U 019 uJ 0.19 Ud
Endrin Ketone UGIL T 004 TU 004 W) 004 Ud
Toxaphene UG/L 2 U 1.2 uJ 12 uJ
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Charleston Naval Complex 06/18/2001

AOC 619, Zone F
StationID|  F619GW001 FE19GWO002 F649GWO003 F620GWO001
SamplelD| 619GWO00104 619GW00204 619GW00304 620GW00104
Groundwater DateColiected|  12/01/1997 11/25/1997 11/25/1997 11/19/1997
SVOCs DateAnalyzed|  12/10/1997 12/08/1997 12/09/1997 12/04/1997
SDGNumber 31975 31975 31975 31911
Parameter Units )
2,2'-Oxybis[1-Chloro}Propane UG/L 10 u) 10 U 10 R 10 U
2-Methylnaphthalene UGIL 16 ] 10 U 10 R 10 u
2-Methylphenol {a-Cresol) UG/L 10 U 10 U 10 R 10 U
Phenol UG/L 10 U 10 U 10 R 10 U
Acenaphthylene UG/L 10 U 10 U 10 R 10 U
Bis{2-Chloroethyl) Ether UG/L 10 ] 10 v 10 A 10 U
2-Chlorophenol UG/L 10 U 10 u 10 R 10 U
Acenaphthene UG/L 10 U 10 u 10 R 10 U
1,3-Dichlorobenzene UGIL T 10 ] 10 U 10 R 10 1]
Flugrene UG/L 10 §] 10 U 10 R 10 U
1,4-Dichlorobenzene UG/L 10 U 10 U 10 R 10 U
Phenanthrene UG/L 10 U 10 U 10 A 10 9]
Anthracene UG/L 10 U 10 U 10 R 10 u
Benzyl Atcohol UG/L 10 u 10 U 10 R 10 U
Fluoranthene UG/L 10 u 10 1] 10 R 10 U
1,2-Dichlorobenzene UGIL 10 U 10 U 10 R 10 U
Pyrene UGIL 10 U 10 U 10 R 10 U
Benzo(a)Anthracene UG/L 10 U 10 U 10 R 10 U
Chrysene UG/L 10 u 10T U 10 R 10 ]
Benzo{b)Fluoranthene UGIL ’ 10 U 10 U 10 R 10 U
N-Nitrosodi-N-Propylamine UG/L 10 u 10 u 10 R 10 U
4-Methylphenal (p-Cresol) UGIL 10 U 10 u 10 R 10 ]
Benzo{k)Fluoranthene UG/L 10 U 10 U 10 R 10 U
Benzo(a)Pyrene UGIL ’ 10 ] 10 U 10 R 10 U
Hexachloroethane UGIL 0 U 10 U 10 R 10 U
Indeno(1,2,3-c,d}Pyrene uG/L 10 U 10 U 10 R 10 ]
Nitrobenzene UG/L 10 v T 10 U 10 R 10 U
Dibenz{a,h)Anthracene UGIL 10 1] 10 U 10 R 10 U
Isophorone UG/L 10 v 10 U 10 R 10 1]
2-Nitrophenol UG/L 10 U 10 U 10 R 10 u
Benzo(g,h.IPerylene UG/L 10 U 10 U 10 R 10 u
2,4-Dimethylphencl UG/L 10 u 10 U 10 R 10 U
Bis(2-Chioroethaxy) Methane UG/L ~ 10 u 10 U 10 R 10 v
Benzoic Acid UG/L 50 U 50 v 50 R 50 U
2.4-Dichlorophenol UG/L 10 U 10 U 10 R 10 u
1,2.4-Trichlorobenzene UG/ . 10 u 10 u 10 R 10 u
4-Chioroaniline UGIL " 10 U 10 1] 10 f 10 1]
Hexachlorobutadiene UG/L 10 u 10 1] 10 R 10 4]
4-Chioro-3-Methylphenol UG/L 10 U 10 U 10 R 10 U
Hexachlorocyclopentadiene UG/L 10 U 10 U 10 R 10 U
2,4,6-Trichlorophenal UG/L 10 U 10 U 10 R 10 u
2,4,5-Trichloraphenal UGIL 50 u 50 U 50 R 50 U
2-Chloronaphthalene UG/L 10 U 10 U 10 R 10 U
2-Nitroaniline UG/L 50 U 50 U 50 R 50 1]
2,6-Dinitrotolueng UG/L 10 8] 10 U 10 R 10 U
3-Nitroaniline UGI/L 50 ] 50 U 50 R 50 U
2,4-Dinitrophenol UG/ 50 U 50 U 50 R 50 u
Dibenzofuran UG/L 10 U 10 U 10 R 10 U
4-Nitraphenol UG/L 50 U 50 u 50 R 50 u
2,4-Dinitrotoluene UG/L 10 0] 10 u 10 R 10 UJ
Dimethyl Phthalate UGIL 10 U 10 u 10 R 10 U
Diethyl Phthalate UG/L 10 U 10 U 10 R 10 U
4-Chlorophenyl Phenyl Ether UG/L 10 U 10 U 10 R 10 U
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Charleston Naval Complex 06/18/2001
AOC 619, Zone F

StationlD|  F819GW001 F619GW002 F619GW003 F620GW001

SamplelD| B519GW00104 619GW00204 619GW00304 620GWO00104

Groundwater DateCollected]  12/01/1997 11/25/1997 11/25/1997 11/19/1997
SVOCs DateAnalyzed|  12/10/1997 12/08/1997 12/09/1997 12/04/1997

SDGNumber 31975 31975 31975 31914

Parameter Units ’ - o "
4-Nitroaniline UGIL V 50 U 50 U 50 R 50 U
4,6-Dinitro-2-Methylphenal UG/L 50 U 50 U 50 R 50 U
N-Nitrosodiphenylamine UG/ ’ 10 U 10 U 10 R 10 U
4-Bromophenyl Phenyl Ether UG/L T 10 u 10 U 10 R 10 U
Hexachiorobenzene UG/ 10 U 10 U 10 R 10 U
Pentachlorophencl UG/L 50 u 50 U 50 R 50 ]
Di-N-Butyl Prthalate UG/ 1 U 10 U 10 R 10 u
Benzyl Butyl Phthalate UGIL 10T T 10 u 10 R 10 U
3,3"-Dichiorobenzidine uG/L 20 u T 20 U 20 R 20 U
Bis(2-Ethylhexyl) Phihalate UG/L 10 U 10 R 10 R 10 u
Di-N-Oclylphthalate UG 1 U 10 u 10 R 10 U
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Charleston Naval Complex

06/18/2001

AOC 619, Zone F
StationiD| F819GWOO1 F619GWQ01 F619GW002 F§19GWO002 F&613GW003
SamplelD| 619GW00104 619GW00104 B19GW00204 619GWO0204 619GWD0304
VOCs eCollected| 12/01/1997 12/01/1897 11/25/1897 11/25/1997 11/25/1997
DateAnalyzed} 12/03/1997 12/10/1997 12/03/1997 12/08/1997 12/03/1997
SDGNumber 31975 31975 31975 31975 31975

Parameter Units
cis-1,2-Oichlaraethylene ug/l
Benzene ug/L 5 u 5 U 5 U
Chloromethane ug/L 5 U 5 U 5 U
Naphthalene g/l ‘ 10 u i 10 u
Toluene ug/lL 5 u 5 V] & V]
Vinyl Chioride uglL 5 u 5 U 5 U
Bromomethane ug/L 5 u 5 U 5 u
Ethylbenzene ug/L 5 u 5 U 5 u
Chlaroethane ug/l 5 U 5 u 9 u
1,1-Dichloroethene ug/L 5 U 5 U 5 U
Methylene Chionde ug/L 5 U 5 U ” 5 u
Xylenes, Total ug/L 5 U 5 u 5 U
1,1-Dichloroethane ug/L 5 U 5 ] 5 v
Chloroform ug/L 5 U 5 U 5 u
1,1,1-Trichloroethane ug/L 5 U 5 U 5 u
Carbon Tetrachlonde ug/L 5 u 5 u 5 u
1.2-Dichloroethane ug/L 5 U 5 u 5 U
Trichioroethylene (TCE) ug/L 5 U 5 U 5 U
1,2-Dichloropropane ug/L 5 U 5 U 5 U
Bromodichloromethane ug/L 5 U 5 u 5 U
1,1,2-Trichlgroethane ug/L 5 U 5 U 5 U
Tetrachloroethylene(PCE) ug/L 5 U 5 U 5 U
Dibromochloromethane ug/L 5 U 5 u 5 U
Chlorobenzene ug/L 5 U 5 u i 5 u
Styrene ug/L 5 U 5 U 5 U
Bromotorm ug/L 5 U 5 U 5 u
1,1,2,2-Tetrachioroethane ug/L 5 u 5 U 5 u
Acetane ug/L 5 u h 5 u 5 ]
Carbon Disulfide ug/L 5 u 5 u 5 u
Vinyl Acetate ug/L 5 U 5 U 5 U
Methy! Ethyl Ketone ug/L 5 U 5 u 5 u
2-Chlaroethyl Vinyl Ether ug/L 5 u 5 U 5 U
Methy! 1sobutyl Ketone ug/L 5 U 5 U 5 u
cis-1,3-Dichloropropene ug/L 5 U 5 u 5 U
trans-1,3-Dichloropropene ug/L 5 u 5 U 5 ¥]
2-Hexanone ugiL 5 U 5 u 5 U
1,2-Dichloroethene (Total) ug/k 5 u 5 U 5 u
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Charleston Naval Complex 06/18/2001

AOC 619, Zone F

StationlD FB619GW003  F620GW001  F620GWOOT
SamplelD B19GW00304  620GW00104  620GW00104
VOCs eCollected  11/25/1997 11191997 11/19/1997
DateAnalyzed 12!09{'199? 11/25/1897 12/04/1997
SDGNumber 31975 31911 3191t
Parameter Units ) B
¢i1s-1.2-Dichloroethylene ug/l
Benzene ug/L 5 U
Chloromethane ug/L 5 u
Naphthalene ug/L 10 R 10 U
Toluene uglL ) 5 4]
Vinyl Chloride ug/L 5 U
Bromemethane ug/l i 5 uJ
Ethyibenzene ug/L o 1 J i
Chloroethane ug/L 5 uJ
1,1-Dichloroethene ug/L 5 U
Methylene Chioride ug/L 6 U
Xylenes, Total ug/l C 7 =
1,1-Dichloroethane ug/L 7 5 U
Chloroform ug/L B 5 U )
1.1,1-Trichioroethane ug/L 5 U )
Carbon Tetrachioride ug/l ) 5 U M
1,2-Dichlorgethane ug/l 5 U
Trchloroethylena (TCE) ugll B ) 5 U
1,2-Dichloropropane ug/L - 5 U
Bromodichioromethane ug/L o 5 U
1,1,2-Trichloroethane ug/L 5 U ’
Tetrachioroethylene(PCE) ug/L o 5 U
Dibromochloromethane ugiL n 5 U
Chlorobenzene ug/L 5 U
Styrene ug/L . 5 U )
Bromoform ug/L 5 U
1,1,2,2-Tetrachloroethane ugiL ) 05 v
Acetone ug/'L 8 v
Carbon Disulhide ug/l 5 u
Vinyl Acetate ug/L ) 5 U
Methyt Ethyl Ketone uglt 5 U )
2-Chloraethyl Vinyl Ether ug/L o ‘5 U
Methy!l Isobuty! Ketone ug/t 5 U
cis-1,3-Dichioropropene ugil ) 5 U
trans-1,3-Dichiorapropene ug/L ) 5 u
2-Hexanone ug/l 5 U
1,2-Dichtoroethene (Total) ug/L 5. U
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APPENDIX C

Validation Reports for
Additional Sampling Data




The material for Appendix C is provided in .pdf format
on the CD-ROM that is inserted in this binder.



APPENDIX D

Summary of SSL Derivation Methodology




Appendix D

Soil Screening Level Tables

Soil Screening Levels (SSLs) were prepared as described in the attached Technical
Memorandum: Application of Soil-Screening Levels (SSLs) at Charleston Naval Complex (CNC),
dated January 9, 2001. Infiltration rates were subsequently adjusted to account for the full
infiltration value provided by the U.S. Geological Survey (USGS). The SSL tables provided
in this appendix present values for dilution attenuation factor (DAF) and corresponding
SSLs, both of which were calculated using the partial infiltration and the full infiltration
rates.



TECHNICAL MEMORANDUM CHZMHILL

Application of Soil-Screening Levels (SSLs) at Charleston Naval
Complex (CNC)

PREPARED FOR: CNC BCT
PREPARED BY: Paul Favara
DATE: January 9, 2001
Introduction

The purpose of this memorandum is to present the rationale CH2M-Jones will use in
developing Soil Screening Levels (SSLs) that are protective of groundwater. The
development of SSLs is a process that considers data from a multitude of sources, ranging
from laboratory results to literature referenced values. As data availability, and quantity,
for different SWMUs / AOCs is variable, and data input sources to the SSL calculation can
be from a wide variety of sources, it is not possible to develop a process that will precisely
identify SSL development for every possible data availability scenario. However, this
memorandum presents an overall approach to developing SSLs that should apply to the
majority of sites at CNC.

Site-Specific SSLs for groundwater protection are derived using the methods presented in
the OSWER Soil Screening Guidance, July 1996 (EPA, 1996). The guidance document
requires development of two independent equations to deriving site-specific SSLs:

Step 1: The first step involves solving a partitioning calculation, to derive target soil
concentrations independent of aquifer characteristics.

Step 2: The second step further revises the target concentration based on the dilution
attenuation factor (DAF) of the aquifer.

Throughout this memorandum, SWMUs/AOCs in Zone F will be used as an example.

Step 1: Partitioning Calculations

Contaminants at CNC can be subdivided into two broad contaminant groups: organics and
metals. Each group will follow a separate flow chart for the development of partitioning
equation (See Figures 1 and 2).

Organics

A flow chart for developing a partition coefficient for organic compounds is presented in
Figure 1. For organic compounds, the partitioning equation (Eqn 10 in the EPA, 1996) is
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used to calculate a soil concentration protective of groundwater. The target soil
concentration is a function of the target leachate concentration, and soil characteristics such
as porosity, density, and fraction of organic carbon. The partitioning equation provides a
target soil concentration assuming no dilution or attenuation within the aquifer (i.e.,
dilution-attenuation factor (DAF) = 1).

Equation 10:  SSLpar-1 = Cw [Kqg + {Bw_+ 8.H')]
Ydry

where SSL = Target soil screening level (with a DAF of 1)
Cw = target leachate concentration (MCL or other appropriate standard)
K4 = soil water partition coefficient (chemical specific), = Koc X foc
0. = water-filled soil porosity
0. = air-filled soil porosity
H’ = Henry’s Law constant (chemical-specific)
Yary = soil dry bulk density

At Zone F, soil parameters were measured at each site and the geometric mean was used
when more than one sample was collected. Sites within Zone F were organized into seven
site groupings according to proximity. The geometric mean of the fraction of soil that is
organic carbon (also referred to as fi ) for each site grouping was calculated and used as the
central tendency foc value to allow for the probability that f. in soil is lJognormally
distributed. The table below presents fo data.

With respect to soil parameters (bulk density and water- and air-filled porosity) a zone-wide
average was considered most representative of site conditions to account for variability of
laboratory tests and the statistically low number of Shelby tube samples collected for this
analysis.

Fraction of Organic Carbon at Zone F Site Groups

foc in All Soil Samples! foc in Surface Soil Samples?
Site Number of Arithmetic Geometric Number of Arithmetic Geometric
Group Samples Mean Mean Samples Mean Mean
004/619 10 0.022 0.011 4 0.043 0.030
036/620
109 6 0.013 0.010 3 0.0095 0.0086
607 9 0.006 0.0051 3 0.0061 0.0056
609, 611 11 0.034 0.0065 5 0.069 0.016
613/615/ 7 0.013 0.007 3 0.0075 0.0067
175
616, 617 7 0.0049 0.0042 3 0.0028 0.0025
709 2 0.0205 0.0204 1 0.019 0.019
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Notes:
1 = Use geomelric mean of all site soil samples to calculate soil-to-groundwater SSLs.
1 = Use geometric mean of site surface soil samples to calculate soil-to-air SSLs.

Equation 10 was used at Zone F to derive the partitioning component SSLs development for
organic compounds.

Inorganics

A flow chart for developing a partition coefficient for inorganic constituents is presented in
Figure 2. As provided for in EPA (1996), leach tests were used to develop SSLs for soil
inorganics. SPLP tests were conducted on new samples from the AOCs and SWMUs and
the leachate was compared to the related concentrations in the bulk samples. The
methodology used to estimate contaminant release in soil leachate is based on the
Freund!lich equation, which was developed to model sorption from liquids to solids. The
based Freundlich equation applied to the soil/water system is:

K,=C,/C

Where:
K, = Freundlich soil/water partition coefficient (L /kg)

C, = concentration sorbed on soil {(mg/kg)

C,, = solution concentration (mg/L)
n = Freundlich exponent (dimensionless)

Assuming that adsorption is linear with respect to concentration, the equation can be re-
arranged to backcalculate a sorbed concentration (Cs):

C; = (Ky)Cu
For the SSL calculation, Cy is the target soil leachate concentration.

To develop the Ky, soil was sampled from 2 to 4 locations at each ACC (except AOC 709)
and analyzed for total organic carbon, VOCs, SVOCs, metals, cyanide, pesticides, and PCBs,
and for SPLP on the above analyte list. Surface soil and subsurface soil samples were
collected from each location. In general, PCBs, pesticides, and organic compounds were not
detected in the leachate. Therefore, the K; was used to calculate SSLs for inorganics, and the
partitioning equation was used to calculate SSLs for organics and those inorganics with
insufficient SPLP data. However, there were some instances where the inorganic analyte
was not detected; methods to address these occurrences are listed below.
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Situation Resolution

Parameter detected in bulk, but nondetect Use one-half the detection limit for leach

in the leach samples as the leach value

Parameter detected in the leach but Use the detection limit for bulk samples as the
nondetect in the bulk bulk value

Parameter non-detect in both the bulk and No value assigned
the leach

Re-extraction analyses Either use the re-extraction result or, if the origina
analysis uses lower detection limits, assign the
original value to the bulk and/or leach

Kz was calculated for detected parameters in each sample and averaged geometrically to
assign a central-tendency K; value to each inorganic parameter at each site group. This
central-tendency K; was then used to calculate the parameter’s target SSL (DAF = 1), using
the equation shown above. Because sample sizes were small and the underlying K
distributions were assumed to be lognormal, geometric means were used.

A zone-specific 5SL was used when certain inorganics were not detected in both bulk and
leach portions of any of the SPLP samples from a given site group. Zone-specific SSLs were
developed by obtaining the geometric means of SSLs from all Zone F site groups with
relevant data.

If an SSL was not available via SPLP in the rest of the zone, a modified version of equation
10 can be used:

Equation 10b: SSLpag-1 = Cw [Ka + (Bw)]
Yary

where SSL = Target soil screening level
Cw = target leachate concentration (MCL or RBC if MCL not available}
Kq = soil water partition coefficient (chemical specific),
8. = water-filled soil porosity
Yary = s0il dry bulk density

Step 2: Dilution-Attenuation Factors

Dilution-attenuation factors (DAF) were calculated for each site within Zone F to account for
the dilution effect of the aquifer on the soil leachate (either the hypothetical leachate
calculated from the partitioning equation or the actual leachate observed in the SPLP.) The
DAF is calculated using Equation 11 from the Soil Screening Guidance:
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Equation 11: DAF =1 + Kid
1L

Where K = hydraulic conductivity
i = hydraulic gradient
d = mixing zone thickness (from equation 12)
I = infiltration rate
L = source length parallel to groundwater flow direction

The gradient, source length, and mixing zone thickness are specific to each AOC.
The hydraulic conductivity was averaged from the various slug tests conducted within the
Zone. A zone-wide average was considered most representative of site conditions to

account for differences in well construction, test procedures, and the statistically low
number of slug tests per site. Slug test results are presented below.
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Zone F Hydraulic Conductivity

Wells Hydraulic Conductivity (ft/day}
Falling Head  Rising Head
Shallow
GDF001 6 84
607001 1.74 2
607002 0.42 0.62
607004 0.191 0.197
613001 0.83 1.3
613004 0.38 0.27
619002 0.11 0.11
619003 0.28 0.32
620002 0.42 0.41
GEL005 0.42 0.41
GEL007 0.31 0.21
SMEQ04 8.70E-02 9.20E-02
intermediate
607011 1.3 1.2
607021 0.37 0.55
60704| 0.7 0.66
Deep
GDFO1D 2.7 1.7
60701D 2.70E-02 NM
60702D 2.30E-02 NM
60704D 8.10E-03 NM
61302D 0.12 0.12
Average = 0.82 1.09
Average for all values = 0.95
NM Not measured
0.95 tt/day = 346.75 tifyr
105.7 m/iyr

The USGS estimated infiltration at CNC as 1.2 inch/year (in/yr) (USGS, 1999). However,
Zone F is semi-industrial with a large percentage of overall area covered with an impervious
surface, and numerous engineered drainage systems to divert runoff and potential recharge.
A conservative estimate of 25% of the USGS value was used for Zone F, or 0.3 in/yr (00762
m/yr), which is considered more realistic for the Zone F sites.

The mixing zone thickness is that portion of the aquifer thickness that may be assumed to

transport the contamination. It is estimated from Equation 12 in the Soil Screening
Guidance, and does not exceed the total aquifer thickness.
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Equation 12: d = (0.0112L2)%5 + da{1-exp[(-LI}/(Kida)}}

Where d = mixing zone depth (m)
L = source length parallel to groundwater flow direction (m)
da = aquifer thickness (m)
I = infiltration rate {m/yr)
K = hydraulic conductivity (m/yr)
i = hydraulic gradient

The following table presents the parameters used to calculate the DAFs for each area within
Zone F:

Hydraulic | Hydraulic | Aquifer | Source | Infiltration| Mixing
Site(s) Conductivity| Gradient |Thickness| Length Rate Zone DAF
K i da L I D
(m/yr) (m/m) (m) (m) (miyr) (m)
004/619, 036/620 105.7 0.02 9.8 120 0.00762 9.8 237
616,617 105.7 0.018 9.8 34 | 0.00762 * 3.7 28.4
607 105.7 0.0079 8.2 46 0.00762 5.3 13.6
609, 611 105.7 0.0043 8.5 38 0.00762 4.6 B.3
109 105.7 0.0058 7.6 30 | 0.00762 3.5 10.5
613/615/175 105.7 0.0227 9.1 150 | 0.00762 9.1 201
708 105.7 0.025 10.8 120 0.00762 10.8 32.2

The site-specific DAF is influenced by the source length, which may be interpreted to be the
length of the spill area, if known, or the dimensions of the AOC, if no specific release area
has been identified. It is very conservative to assume the entire AOC dimensions, and this
parameter should be refined if possible. Actual DAFs may be assumed to be significantly
higher than those presented in the table.

Site-Specific SSLs
When a partitioning coefficient is developed, the site-specific DAF is multiplied by the
SSLpar-1 to arrive at the site-specific SSL:

SSL = [SSLpar-1 J[DAF]

When SPLP data is used in lieu of the partitioning equation, the K; equation can be used to
derive a target SSL by making C(leach) equivalent to the maximum acceptable groundwater
concentration in the aquifer, and then calculating the corresponding Cs (when C; = (Ky)
And Cy is set to the MCL. This value can then be multiplied by the DAF to define a site
specific SSL.:

SSL = [Cs|[DAF]
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According to the EPA (1996), the average site soil concentration should be compared to the
final SSL to evaluate if soil concentrations could potentially impact groundwater. Mapping
areas in which maximum soil concentrations exceed SSLs may further reduce the source
length L, which has the effect of increasing S5Ls. Groundwater concentrations at the site
should then be reviewed to evaluate if the soil may be a source of groundwater
contamination.

Sensitivity Analysis

S5Ls are most sensitive to changes in the dilution-attenuation factor. Thick aquifers show
no source size effect because the increases in infiltration flux from a larger source area is
balanced by a proportional increase in mixing zone depth, which increases dilution in the
aquifer. For relatively thin aquifers, as is generally the case at CNC, the mixing zone depth
is limited by the aquifer thickness and the increased infiltration flux predominates,
decreasing the dilution factor for a larger source. Therefore, a conservative over-estimate of
SWMU/AQOC size will result in a lower than necessary DAF being applied to the site.

Attachment A is a detailed sensitivity analysis from the EPA (1996) and discusses sensitivity
of other SSL parameters.

References
L. EPA, 1996. Soil Screening Guidance: Technical Background Document
(EPA/540/R-95/128, May , 1996).

2. USGS, 1999. Hydrogeology and Simulation of Ground-Water Flow in the Surficial
Aquifer System in the Area of Charleston Naval Base, North Charleston, South
Carolina, 1995-1997.
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Attachment A
Excerpts from EPA Soil Screening Guidance (EPA, 1996)
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2.5.7 Sensitivity Analysis. A sensitivity analysis was conducted to examine the effects of

site-specific parameters on migration to ground water SSLs. Both the partition equation and the
diluton factor model were considered in this analysis Becausc an adequate database of national
distributions of these parameters was not available, a nominal range method was used to conduct the
analysis. In this analysis, independent parameters were selected and cach was taken to maximum and
minimum values whiic keeping all other parameters at their nominal, or default, values.

Overall. SSLs are most sensitive 1o changes in the dilution factor. As shown in Table 7, the 10th to
90th percentile dilution factors vary from 2 to 292 for the 300 DNAPL and HGDB sites. Much of
this vanability can be attributed to the wide range of aguifer hvdrimlic conductivity across the Nation.
In contrast, the most sensitive parameter in the partition equation {f,) only affects the SSL by a
factor of 1.5.

Partition Equation. The partition equation requires the following site-specific inputs: fraction
organic carbon, average annual soil moisture content, and soil bulk density. Although volumetric soil
moisture content is somewhat dependent on bulk density (in terms of the porosity available to be
filled with water), calculations were conducted to ensure that the parameter ranges selected do not
result in impossible combinations of these parameters. Becanse the effects of the soil parameters on
the SSLs are highly dependent on chemical properties, the analysis was conducted on four organic

chemicals spanning the range of these propertics’ chloroform, trichloroethylene, paphthalene. and
benzo(a)pyrene. .

The range used for soil moisture conditions was §.02 to .43 L water/L. soil. The lower end of this
range represents a likely residual moisture content value for sand, as might be found in the dner
regions of the United States. The higher value (0.43) represents full saturation conditions for a loam
soil. The range of bulk density (1.25 to 1.75) was obtained from thé Patriot soils database, which
contains bulk density measurcments for over 20,000 soil series across the United States.

Establishing a range for subsurface organic carbon content (f,.) was more difficult. In spite of an
extensive literature review and contacts with soil scientists, very little information was found on the
distribution of this parameter with depth in U.S. soils. The range used was 0.001 to 0.003 g carbon / g
soil. The lower limit represents the critical organic carbon content below which the partition
cquation is no longer applicable, The upper limit was obtained from EPA's Environmental Research
Laboratory in Ada, Oklahoma, as an cxpert opinion. Generally, soil organic carbon content falls off
rapidly with depth. Since the typical value used as an SSL defanlt for surface soils is 0.006, and 0.002

is used for subsurface soils, this limited range is consistent with the other default assumptions used in
the Soil Screening Guidance.

The results of the partition equation sensitivity analysis are shown in Table 8.

For volatile chemicals, the model is somewhat sensitive to water content, with up to 54 and 19
percent change in SSLs for chloroform and trichloroethylene, respectively. The model is less
sensitive to bulk density, with a high percent change of 18 for chloroform and 14 for
trichloroethylene. Organic carbon content has the greatest effect on SSLs for all chemicals except
chloroform. As expected, the effect of f,. increases with increasing K,.. The greatest effcct was seen
for benzo(a)pyrene whose SSL showed a 50 percent increase at an f,. of 0.03. An f,. of 0.005 will
increase the benzo(a)pyrene SSL by 150 percent.
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Dilution Factor. Site-specific parameters for the dilution factor model include aquifer hyvdraulic
conductivity (K). hydraulic gradient (i). infiltration rate (I), aquifer thickness (d). and source jength
parallel to ground water flow (L). Because they are somewhat dependent, hvdraulic conductivity and
hvdraulic gradient were treated together as Darcy velocity (K x 1). The parameter ranges used for the
dilution factor analysis represent the 10th and 90th percentile values taken from the HGDB and
DNAPL site databases, with the geometric mean serving as the nominal value, as shown in Table 9.

Source length was varied by assuming square sources of 0.5 to 30 acres in size. Bounding estimates
were conducted for each of these source sizes.

The results in Table 9 show that Darcy velocity has the greatest effect on the dilution factor, with a
range of dilution factors from 1.2 to 85 for a 30-acre source and 2.1 to 263 for a 0.5-acre source.
Infiltration rate has the next highest effect, followed by source size and aquifer thickness. Note that
aquifer thickness has a profound effect on the influence of source size on the dilution factor. Thick
aguifers show no source size effect because the increasc in infiltration flux from a larger source is
balanced by the increase in mixing zone depth, which in¢reases dilution in the aquifer. For very thin
aquifers, ¢he mixing zone depth is Limited by the aquifer thickness and the increased infiltration flux
predominates, decreasing the dilution factor for larger sources.



Table 7. SSL Dilution Factor Model Results: DNAPL and HGDB Sites

Soutce area (acres) -

0.5 10 30 100 600
DNAPL Sites (92)
Geomean 34 15 10 6 4
Average 321 138 80 44 19
10th percentile 3 2 1 1 1
25th percentile 8 4 3
Median 30 13 B 5 3
75th percentile 140 ~ 60 35 20 9
90th percentile a6 144 84 46 20
HGDB sites (208) 3
Geomean S 16 10 7 5 3
Average TS 958 829 561 371 159
10th percentile D 2 1 1 1 1
25th percentile 3 2 1 1 1
Median % 10 6 5 3 2
75th percentile A 56 30 19 12
90th percentile 240 134 90 51 21
All 300 sites
Geomean . 20 11 8 © 6 3
Average 763 617 414 271 116
10th percentile 2 1 1 1 1
25th percentile 4 2 2 1 1
Median : 15 8 5 4 2
75th percentile 70 35 23 13 6
90th percentile . 292 144 88 49 21

DNAPL = DNAPL Site Survey (EPA/OERR).
HGDB = Hydrogeologic database (API).
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Table 8. Sensitivity Analysis for SSL Partition Equation

Chloroform Trichloroethylene Naphthalene

Benzo(a)pyrens

SSL Percent SSL Percent SSL Percent
Parametar assignments (mag/kg) change (mg/kg) change (mg/kg) change

SStL Percent
{ma/kg) change

All default parameter vafues 0.59 — 0.057 — B4 - 8 —
Less conservative parameter value
Organic catbon 0.87 14 0.074 29 124° 48 12 50
Bulk density 0.69 18 0.085 14 85 1 8 0
Sofl molsture 0.74 . 26 0.082 9 86 2 8 0
Mare conservative parameter value
Organic carbon 0.51 -14 0.040 -29 44 -48 4 50
Bulk density . 0.51 -13 0.051 -10 a3 -1 8 0
Soil molsture 0.27 -54 0.046 -19 80 -4 8 0
Conservatism
Input parameters Less Nominal More
Fractlon org. carbon 0,003 0.002 0.001
(9/9)
Bulk density (kg/L) 1.25a 1.50 1.75b
Average soll moistura  0.43 0.30 0.02
(L)
An=0.53; g, =023,
bn=0.34; g, = 0.04,
Chemical-specific parameters Chloroform Trichloroethylene Naphthalene Benzo(a)pyrene
Koo 3.9BE+01 1.66E+02 2.00E+03 1.02E+06
H \ 1.60E-01 4.22E-01 1.98€-02 4.83E-05
Cy 2.0c 0.1¢c 20d 0.004¢c

¢ MCL x 20 DAF,

L L T L 'mnM-'-'



Table A. DAF Calculations
Assuming100% of USGS Infiltration Rate for all sites; uniform K from all Zone F slug tests

Hydraulic Hydraulic  Aquifer Source Infiltration  Mixing

Site(s) Conductivity Gradient Thickness Length Rate Zone DAF
K I da Sw I' d
(m/yr} {mvmy} (m) (m) (miyr) (m)
004/619, 036/620 105.7 0.02 9.8 120 0.0305 98 6.7
616,617 105.7 0.018 9.8 21 0.0305 26 8.6
607 105.7 0.0079 8.2 46 0.0305 6.4 4.8
609, 611 105.7 0.0043 85 38 0.0305 6.2 34
109 105.7 0.0058 7.6 30 0.0305 45 4.0
613/615/175 105.7 0.0227 d.1 150 0.0305 g1 5.8
709 105.7 0.025 10.8 120 0.0305 10.8 8.8

From Eqs 11 and 12 in EPA Soil Screening Guidance

Equation assumes that the same soil concentration occurs all the way to the water table. Depth
to water has very minor effect on the DAF; only affecting the mixing zone thickness to a limit.
The 'Source width’ is almost directly proportional to DAF, as is K and (.

K values are higher if using USGS model instead of all site slug tests

Table B. DAF Calculations
Assuming100% of USGS Infiltration Rate for all sites; K from USGS model

Hydraulic  Hydraulic Aguifer  Source Infiltration  Mixing

Site(s) Conductivity Gradient Thickness Length Rate Zone DAF
K j da Sw I d
(m/yr) (m/m) (m} (m) (miyr) {m)
004/619, 036/620 445 0.02 9.8 120 0.0305 9.8 24.8
616,617 278 0.018 9.8 21 0.0305 23 19.4
607 534 0.0079 8.2 46 0.0305 52 16.6
609, 611 445 0.0043 8.5 38 0.0305 46 8.6
109 300 0.0058 7.6 30 0.0305 3.7 8.0
613/615/175 222 0.0227 9.1 150 0.0305 91 11.0

709 278 0.025 10.8 120 0.0305 10.8 21.5




AOC 619/SWMU 4 & AOC620/SWMU36

ZONE F SSL calculations

Infiltration, m/yr I'=.00762 I'=.0305 I'=.0305

Hydraulic Conductivity, m/yr 105.7 105.7 445

Site-Specific DAF | 23.7 6.7 24.8)Residential [Industriai |Surface Subsurface
Constituent SSL for DAF=1] Adjusted SSL| Adjusted SSL| Adjusted SSL RBC RBC|Background | Background
1Ag MG/KG 5.8E+01 1377 389 1441 39 1000 1.85

Al MG/KG 1.5E+05 3522973 995946 3686486 7800 200000 18500 17100
As MG/KG 8.1E+01 1922 543 2011 0.43 3.8 19.9 18.2
Ba MG/KG 1.5E+02 3523 996 3686 550 14000 61.5 51.8
Be MG/KG 1.8E+00 42 12 44 16 410 1.05 1.2
Ca MG/KG 0.0E+00

Cd MG/KG 4.6E+00 109 31 114 7.8 100 0.26 0.08
Co MG/KG 1.3E+04 304257 86014 318378 470 12000 15.1 8.85
Cr MG/KG 3.4E+02 8007 2264 8378 210 450 34.8 32.2
Cu MG/KG 4.3E+403 102486 28973 107243 310 8200 48.2 30.4
Fe MG/KG 5.1E+04 1217027 344054 1273514 2300 61000

H MG/KG 1.6E+00 38 11 40 2.3 61 0.62 0.23
K MG/KG 0.0E+00

Mg MG/KG 0.0E+00

Mn MG/KG 1.8E+04 416351 117703 435676 1100 4100 307 469
Na MG/KG 0.0E+00

Ni MG/KG 2.2E+02 5124 1449 5362 160 4100 12.6 8.85
Pb MG/KG 5.4E+01 1281 400 1341 400 100 180 51.7
Sb MG/KG 8.8E-01 21 6 22 3.4 B2 0.79

Se MG/KG 6.8E-01 16 5 17 39 1022 1.15 1.24
Sn MG/KG 0.0E+00 9.38

Lk MG/KG 1.8E-01 4 1 4 0.55 14 1.24
v MG/KG 5.0E+02 11850 3350 12400 55 1400 48.9 49.4
Zn MG/KG 1.1E+03 26582 7515 27816 2300 61000 198 84.2

SSL calculated from SPLP data for each site
2 Thallium from EPA Region lll tables; no SPLP detects




Appendix D
SPLP data - AOC 619

Location 61958001
Sample No.
619SBOD1T1  Ag
0' - 1" depth Al
As
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg
K
Mg
Mn
Na
Ni
Pb
Sh
Se
Sn
Tl
A
Zn

6195B001T2 Ag

3' - 5" depth Al
Asg
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg
K
Mg
Mn
Na
Ni
Pb
Sb
Se
Sn
T
A
Zn

Dl ecc
[

Appendix D2 splp619.xls

0.05
9100
9.6
334
0.36
5010
0.03
35
17.2
21.6
11900
0.16
731
1230
167
3583
92
58.3
0.55
1.3
6
0.25
224
829

0.04
2840
1.3
10.2
0.18
490
0.02
0.78
4.5
1.4
2330
0.05
135
248
16.8
96.8
1.7
4.9
0.18
0.4
3.2
0.18
6
6.6

Concentration Units

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

Qualifier

H et Ccec |y &Il C

D& =l I~

o n jjt_f_cnt-t_nf_f_cu [ S S il S -V SRy | I

Not detected, reported value is detection limit.

Not detected, reported value is eshmated detection fimit,
Detected, reported value is an estimated concentration.
Detected, reported value equals detected concentration.
Data rejected.

Sample No.
6195B001SY
0' - 1" depth

619SB001S2
3'- 5 depth

Ag
Al
As
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg
K
Mg
Mn
Na
Ni
Pb
Shb
Se
Sn
Tl
\'4
Zn

Ag
Al
As
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg
K
Mg
Mn
Na
Ni
Pb
Sb
Se
Sn
Tl
\'
Zn

SPLP

1
7760
65
765
09
10800
0.3
0.7
13.3
68
7420
0.4
2220
2710
195
11400
55
17.7
34
2.5
3.7
24
18.9
129

05
415

481

2330
0.3
05
38
28
378
a4
430
622
6.3

3370
25
3.1
5.3
17
32
24
3.7

31.4

Concentration Units

UG/L
UGL
UG/L
UG/L
UG/L
UG/L
UG/L
UGL
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/
UG/
UG/L
UG/L
UG/L
UG/L
UGL
UG/L

UG/L
UG/L
UG/L
UG/L
UGAL
UG/L
uGiL
UG/L
UG/L
UG/
UGAL
UG/L
UG/L
UG/L
UG/L
uG/L
UG/L
UGt
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Qualifier

J

l e Cceac el Cll &Il &

[ S o3 SN S SO I |

C

J

ce~nci

o

C—LC(—CLLL(—(_L(_CLC—T_C

10f3



Appendix D
SPLP data - AOC 619

Location 6195B004
SPLP

Sample No. Concentration Units Qualifier Sample No. Concentration Units Qualifier

6195B004T1  Ag 0.05 MG/KG U 6195B004S1 Ag 05 UG/L uJ

0 -1'depth Al 5200 MG/KG = 0 -1 depth Al 3950 UG/L =
As 23 MG/KG J As 52 UG/L J
Ba 16.3 MG/KG J Ba 306 UG/L =
Be 0.09 MG/KG U Be 08 UGIL U
Ca 30100 MG/KG J Ca 16000 UG/L =
Cd .03 MG/KG J Cd 0.3 UG/L uJ
Co 1.5 MG/KG J Co 0.5 UG/L u
Cr 11 MG/KG J Cr 9.4 UG/L J
Cu 1.2 MG/KG = Cu 15 UG/ J
Fe 4790 MGKG = Fe 3840 UG/L J
Hg 0.05 MG/KG = Hg 04 UG/L U
K 323 MG/KG K 449 uGn J
Mg 915 MG/KG ! Mg 978 UG/L J
Mn 83.3 MG/KG = Mn 28.4 UG/L =
Na 276 MG/KG J Na 1600 UG J
Ni 45 MGKG = Ni 34 UG/L J
Pb 17 MG/KG = Pb 17.8 UG/IL =
Sb 0.5 MG/KG J Sb 41 UG/L J
Se 0.52 MG/KG U Se 1.7 UG/L U
Sn 4.5 MG/KG ¢ Sn 4.4 UG/L J
T 0.23 MGKG R Tl 2.4 UG/L U
\ 9.4 MG/KG = v 121 UG/L J
Zn 987 MGKG J Zn 134 UG/L J

819SB004T2 Ag 0.06 MG/KG U 6195B004S2 Ag 0.5 UG/L uJ

3 -5 depth Al 21700 MG/KG = 3 -5 depth Al 1780 UG/L =
As 17.7 MG/KG J As 2 UG/L U
Ba 157 MG/KG = Ba 1000 UG/L =
Be 1.4 MG/KG = Be 0.9 UG/L U
Ca 16800 MG/KG U Ca 12600 UG/L =
Cd 0.04 MG/KG W) Cd 03 UG/L uJ
Co 5.8 MG/KG J Co 05 UG/L U
Cr 321 MG/KG  J Cr 4 UG/ J
Cu 284 MG/KG = Cu 41 UG/L J
Fe 26100 MG/KG = Fe 1590 UG/L J
Hg 0.62 MG/KG = Hg 04 UG/L U
K 2330 MGKG J K 4190 UG J
Mg 3790 MG/KG U Mg 2440 UG/L J
Mn 722 MG/KG = Mn 9.6 UG/L J
Na 2100 MGKG = Na 15500 UG/L =
Ni 111 MG/KG = Ni 25 UG/L J
Pb 106 MG/KG = Pb 22 UG/L J
Sb 0.6 MG/KG J v Sb 24 UG/L U
Se 1.9 MGKG = Se 1.7 UG/L v)
Sn 53 MG/KG J Sn 27 UG/L u
Ti 1.4 MG/KG R T 24 UG/L U
A 48.4 MG/KG = Vv 6.6 UG/L J
Zn 265 MGIKG J Zn 127 UG J

U Not detected, reported value is detection limit.

UJ Not detected, reported value 1s estimaled detection limit.

J Detected, reported value is an estimated concentration.

= Detected, repaorted value equals detected concentration.

R Data rejected.
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Appendix D
SPLP data - AOC 619

Location 619SBD15
SPLP

Sample No. Concentration Units Quaiifier Sample No. Concentration Units Qualifier

619SB015T1  Ag 005 MG/KG U 619SB015S1 Ag 0.5 UG/L WA

0'-1"depth Al 6700 MGKG = 0 -1'depth Al 3950 UG/L =
As 53 MG/KG J As 52 UGAL J
Ba 23.4 MG/KG = Ba 306 UG/L =
Be 0.19 MG/KG J Be 09 UG/L U
Ca 38400 MG/KG Ca 16000 UG/L =
Cd 015 MG/KG J Cd 0.3 UG/L WA
Co 27 MG/KG J Co 05 UG/L U
Cr 18 MG/KG  J Cr 9.4 UG/L J
Cu 45.4 MGKG = Cu 15 UG/L J
Fe 8570 MG/KG = Fe 3840 UG/L J
Hg 0.09 MG/KG = Hg 04 UG/L U
K 536 MG/KG J K 449 UG J
Mg 1270 MG/KG J Mg 978 UGL J
Mn 110 MG/KG = Mn 28.4 UG/L =
Na 270 MG/KG J Na 1600 UG/L J
Ni 83 MG/KG = Ni 34 UG/L J
Pb 56 MG/KG = Pb 178 UG/L =
Sh 0.7 MG/KG J Sb 41 UG/L J
Se 0.7 MG/KG J Se 17 uG/L U
Sn 172 MG/KG = Sn 44 UG/L J
Tl 1.3 MG/KG R Tl 24 UG/L U
\ 142 MGKG = v 12.1 UG/L J
Zn 128 MG/KG J Zn 134 UG/L J

6195B015T2 Ag 0.07 MG/KG U 6195801582 Ag 05 UG/L ud

3'-5depth Al 18300 MG/KG = 3'-5'depth Al 1790 UG/L =
As 10.6 MG/KG J As 2 UG/L U
Ba 308 MG/KG = Ba 1000 UG/L =
Be 0.67 MG/KG = Be 09 UG/L u
Ca 12800 MG/KG J Ca 12600 UG/ =
Cd .04 MG/KG ud Cd 03 UG/ UJ
Co 54 MG/KG J Co 0.5 UG/L U
Cr 28.4 MG/KG J Cr 4 UG/L J
Cu 253 MG/KG = Cu 4.1 UG/L J
Fe 18900 MG/KG = Fe 1590 UG/L J
Hg 0.3 MG/KG = Hg 04 UG/L U
K 1460 MG/KG  J K 4190 UG/L J
Mg 2620 MG/KG J Mg 2440 UG/L J
Mn 236 MG/KG = Mn 9.6 UG/L J
Na 483 MG/KG J Na 15500 UG/L =
Ni 11 MG/KG = Ni 2.5 UG/L J
Pb 39.1 MG/KG = Pb 22 UG/L J
Sh 0.98 MG/KG J Sb 24 UG/L U
Se 1.7 MG/KG = Se 1.7 UG U
Sn 7.1 MGKG J Sn 27 UG/L U
Tl 1.6 MG/KG R Tl 2.4 UG/L U
A 396 MG/KG = v 6.6 UG/L J
Zn 911 MG/KG ¢ Zn 127 UG/L J

U Not detected, reported value Is detection limit.

uJ Not detected, reported value is estimated detection limit.

J Detected, reponted value is an estimated concentration

= Detected, reported value equals detected concentration.

R Data rejected.
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Responses to SCDHEC Comments




Responses to SCODHEC Comments (Eric Catheart)
Draft RCRA Facility Investigation, Zone F
Dated February 26, 1999

Initial Comments and Responses on the Draft Final Zone F RFI Report
Specific to AOC 619
April 7, 1999
Clarifications inserted May 4, 2001

SCDHEC (Eric Cathcart) Comments on The
Zone F Draft RCRA Facility Investigation Report
(dated 31 December 1998) NAVBASE Charleston

February 26, 1999

SCDHEC Comment 1: Soil sample blanks for the following areas contained detectable
contaminants: SWMU 4, AOC 619, SWMU 36, AOC 620, SWMU 109, AOC 607, AOC
609, AOC 611, AOC 613, AOC 616, AOC 617, and Grid soil samples. Groundwater
blanks contained detectable contaminants for the following areas: AOC 619, AOC 620,
SWMU 109, AOC 607, AOC 609, AOC 613, GEL samples, Location 240, AOC 617, and
Grid groundwater samples. These detections were noted in the volatile, semivolatile,
and metals methods. In accordance with the Environmental Protection Agency,
Standard Operating Procedures for sample collection, trace contaminants in field, trip,
equipment, and distilled water blanks may indicate a problem with either
decontamination procedures and/or cross contamination of samples during collection
or transport. The RFI report should fully explain the existence of trace contaminants
in blanks. Please revise the text to include this/these explanation(s).

EnSafe Response 1: The Project Chemist has reviewed and evaluated the data and
compiled the findings in the following memo to the Project Team for review and
approval.

Memorandum
To: Charleston Naval Complex Project Team
From: Charlie Vernoy, EnSafe
Subject: Response to Comments on the Draft Zone F and K RFI Reports

Date: March 31, 1999

Several comments by the South Carolina Department of Health and Environmental
Control (SCDHEC) on the Draft Zone F and K RFI Report discuss the context of the
Data Validation section and how blank contamination can be further explained



Responses to SCDHEC Comments (Eric Catheart)
Draft RCRA Facility Investigation, Zone
Dated February 26, 1999

relevantly to specific site samples. This memo is intended to explain the data validation
process and how it relates to blank contamination associated with the RFI report
process for the Charleston Naval Complex (CNC) project and offer a resolution to
stated comments. For demonstration purposes, AOC 607 in Zone F has been designated
as the site to be addressed in this memo.

As part of the RFI process at CNC, chemical environmental samples undergo a third
party data validation review process following USEPA Functional Guidelines. This
process includes the review of analytical data generated at specific data quality
objectives (DQOs) and making a determination of the validity of the results through
implementation of the functional guidelines and providing professional judgement in
the qualification of the data. DQOs include the collection and analysis of quality
control (QC) blanks which are intended to identify possible contaminants that may be
associated with the collection/analysis process.

To assess possible cross contamination from sampling procedures, deionized water,
equipment, and field blanks are collected on a weekly basis per sampling event and
trip blanks are submitted daily when volatile organic compounds (VOCs) are
requested for analysis. The laboratory is also required to provide data on internal
laboratory contamination and must analyze method blanks according to specific
method requirements. The QC blanks and environmental samples are analyzed by the
same methods and are routinely batched in the same Sample Delivery Group (SDG).
A typical SDG includes a total of 20 samples. Batching QC and environmental samples
together in the same SDG provides needed information to the data validator to make
necessary decisions about the quality of the data. There are occasions when a sampling
event at a particular site will have multiple SDGs and it becomes the responsibility of
the data validator to incorporate the findings of QC blanks into other SDGs associated
with the site.

Each SDG has its own data package incorporating the analytical results of samples and
providing necessary QC data to make judgements about the validity of the data. When
reviewing the data, the validator follows strict guidelines and must qualify sample
data when appropriate. Contamination found in QC blank data is one aspect where
qualification of data is necessary. Functional guidelines state that when contamination
is found in QC blanks the validator must incorporate the findings to site samples where
applicable. The way the validator applies the finding is through the "5x" or "10x" rule.
The "5x" rule is taking the analytical result of the contaminant found in a QC blank and
multiplying the result by five. If a compound is found in all associated blanks, then the
highest result is subjected to the rule. The adjusted result is then compared to all site
samples and if detections in site samples are less than the adjusted result of the blank
contaminant, site sample detections are adjusted to non-detect. This rule covers all
compounds except for acetone, methylene chloride, 2-butanone, and bis(2-
ethylhexyl)phthalate, which are known laboratory and possible field sampling
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contaminants, where the "10x" rule will apply.

Upon completion of the data review process, the validator generates a validation report
which includes the functional guideline checklist with instructions on qualifying data,
actual data sheets of site samples showing data qualifiers, an electronic file of the site
sample data with qualifiers, and a summary report outlining deficiencies noted and
data qualifiers used. EnSafe reviews the report for consistency and electronically adds
the data files to a database. Once the data is validated and added to the database it
becomes final and is used in writing nature and extent, fate and transport, and risk
assessment sections for RFI reports. As part of the Data Validation section in the CNC
RFl reports, all SDG data validation summary reports and database spreadsheets are
included for review.

As part of the RFI report process, all contaminants detected in site samples that are not
validated to non-detect are to be mentioned in the nature and extent section and
compared to regulatory limits such as risk-based concentrations, soil screening and
maximum contaminant levels. In short, if an adjusted blank contaminant detection was
not higher than the site sample detection, then the site sample result is reported in the
RFI report. This result would then be reviewed as a possible chemical of potential
concern (COPC) or chemnical of concern (COC) and identified as such where applicable.
The quarterly monitoring sampling program would help to determine if a COPC or
COC was from cross contamination or actual detection.

Section 4.3 in the Zone F and K Draft RFI reports summarized blank contamination
found in common multiple blanks associated with a particular site (usually first round
sampling events). The sections did not list contaminations found in only one blank
because of the assumption that it was a single occurrence and not part of a trend. The
data validation surrunary reports listed all blank contamination per SDG but do not
point out trends between the SDGs.

In addressing comments concerning blank contamination at CNC, AOC 607 was used
to demonstrate the association between field and method blank detections in all
sampling events under the RFI in Zone F. Tables 1 and 2 list compounds detected and
the ranges associated with the blanks. The asterisk denotes compounds that were
detected in a blank but were not detected in a site sample.

Table 1 - Soil AOC 607

Field Blanks Range Method Blanks Range
1234678-HxCDF 3.76-11.7 pg/L 1234678-HpCDD 3.67 pg/L
123478-HxCDF 0.704-2.29 pg/L 234678-HxCDF 3.15 pg/L
123678-HxCDD 2.74-7.37 pg/L Acetone 2-12 ug/L
123678-HxCDF 1.3 pg/L Aluminum 227 ug/L
123789-HxCDD 50.2-131 pg/L Beryllium .035-.03% ug/L
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234678-HxCDF 2.74-3.5pg/L bis(2- 45-53 ug/L
Ethylhexyjlphthalate

2-Butanone 23 ug/L Butylbenzylphthalate 94 ug/L

Acetone 4-120 ug/L Chloroform lug/L

Acetonitrile 2800-14000 ug/L Chromium* 155-.202 ug/L

Aluminum 246 ug/L Iron 4.9-6.27 ug/L

Barium 16.7 ug/L Lead 0.296 ug/L

Benzyl Alcohol* 2ug/L Methylene Chloride 2-14 ug/L

Beryllium 0.31-41 ug/L OCDD 31pg/L

Bromodichloromethane* 13 ug/L Thallium 425-4.76 ug/L

Calcium 18.7 ug/L Tin 13728 ug/L

Chloroform* 34ug/L Vanadium 0.052-.852 ug/L

Chromium 1ug/L

Copper 0.75ug/L

Cyanide 3.5ug/L

Iron 596 ug/L

Magnesium 1340 ug/L

Manganese 13.3 ug/L

Mercury 0.11ug/L

Methylene Chloride 1-14 ug/L

Napthalene lug/L

Nickel 14 ug/L

N- 14 ug/L

Nitrosodimethylamine*

OCDD 388-744 pg/L

OCDF 2.5-6.71 pg/L

Potassium 1320 ug/L

Sodium 6410 ug/L

Thallium 6.8 ug/L

Tin 2.8 ug/L

Toluene 2ug/L

Vanadium 1.7 ug/L

Zine 7.1-10.3 ug/L

Notes:

*  Compounds not detected in any site samples.

Table 2 - Water AOC 607

Field Blanks Ranges Method Blanks  Ranges
1234678-HpCDD* 3-6 pg/L 1234789-HpCDF*3.76 pg/L
234678-HxCDF* 3 pg/L 234678-HxCDF*  6.45 pg/L
Acetone Jug/l Acetone 3-7ug/L
Aluminum 9.3-19.6 ug/L Aluminum 12-238 ug/L
Antimony 1.7-2.8 ug/L Antimony 1.6-6.22 ug/L
Arsenic 2225ug/L Arsenic 2.53-2.67 ug/L
Barium 34-98 ug/L Barium .35-2.55 ug/L
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BEHP* 1-110 ug/L BEHP* 1-10 ug/L
Bromodichloromethane2 ug/L Benzene* lug/L
Calcium 39.2-99.8 ug/L Benzoic acid 4ug/L
Chloroform* 1-7 ug/L Calcium 60.5ug/L
Chromium 1.5ug/L Chloroform* 1-3 ug/L
Cobalt 1.1ug/L Cobalt 1.24 ug/L
Di-n-octy] phthalate* 9 ug/L Copper 1.14-2.5 ug/L
Iron 22.4-359 ug/L Cyanide* 1.79-2.5 ug/L
Magesnium 498 ug/L Diethylphthalate* 1ug/L
Manganese 38-72 ug/L Heptachlor* 0.012 ug/L
Methylene Chloride  6-19 ug/L lron 20.1-32 ug/L
Nickel 1.8 ug/L Lead 91-14ug/L
OCDD* 9pg/L Magesnium 50.6-56.9 ug/L
OCDF* 4 pg/L Manganese 5-12ug/L
Potassium 690-699 ug/L Methylene Chloride2-17 ug/L
Silver 2.3-38ug/L Nickel 72-1ug/L
Sodium 33.2-24700 OCDD* 7.35-11 pg/L
ug/L
Tetrachloroethene 1-14 ug/L OCDF* 5.66 pg/L
Zinc 7.6ug/L Potassium 178 ug/L
Silver 1.44-194 ug/L
Sodium 27.5-107 ug/L
Tetrachloroethene 2 ug/L
Thallium 3.4-375ug/L
Tin 19.6 ug/L
Toluene 2ug/L
Vanadium 0.813 ug/L
Xylene* i-2 ug/L
Zinc 7.61-10.2 ug/L
Notes:

*  Compounds not detected in any site samples.

In reviewing the compounds for both lists, explanations can be made as to why certain
compounds were detected. The majority of compounds that make the lists are
inorganics. In comparing the method blank lists there was an increase of inorganic
compounds detected in the water events as compared to the soil events. Detections
generally ranged higher for the water event method blanks. The field blank lists
showed virtually the same number of inorganic compounds for both soil and water
events. In contrast to the method blanks, detections of common metals in the field
blanks generally ranged higher for soil events. A possible reason for the high incident
of metals in field blanks maybe the water from the North Charleston Water System
which is used for the on-site carbon filtered /single canister deionized water system.
The deionized system is routinely maintained by the Culligan company, but even
working at optimal efficiency the system cannot filter out all compounds. The same can
be said of the laboratories that use a carbon filtered /dual canister deionized system to
filter water for the method blanks. Eliminating all metal detections from blank analyses
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is an insurmountable task and efforts to identify exact sources of metals are impossible.

The organic blank detections are easier to explain in some cases. For example, the VOCs
bromodichloromethane and chloroform were detected in field blanks for the soil and
water events and but just chloroform was detected in the method blanks. The two
VOCs are common by-products of the chlorination process of municipal water systems.
As noted in the tables, bromodichloromethane and chloroform were not detected in any
site samples during water sampling events.

The chlorinated dioxin and dibenzofuran detections noted in the field and method
blanks are common contaminants found in a dioxin lab. Due to the extremely low
detection limits (parts per quadrillion) that a dioxin lab routinely meets due to current
technology, it has become extremely difficult to decontaminate glassware down to non-
detect levels. However, once the 2,3,7,8-TCDD Toxicity Equivalency Factors (TEFs) are
applied to the results, the overall detections are minimal.

It is possible for acetone to be detected in samples because of the decontamination
procedures at CNC that use isopropyl alcohol. Acetone being a contaminant of
isopropyl alcohol. But the decontamination procedures used in the field are not what
laboratories follow so the acetone detections in the method blanks must be from cross

contamination in the lab. Acetone is used in laboratories as a solvent for the extraction
of soils.

Methylene chloride is not used in decontamination procedures but was detected in field
blanks as well as in method blanks. The explanation for this is that laboratories use
methylene chloride when performing water extraction for semivolatile and pesticides
analyses and very likely cross contamination with CNC samples has occurred.
Methylene chloride has not been identified as a COC at AOC 607.

Tetrachloroethene (PCE), also not used in decontamination procedures, was detected
in the field and method blanks for the water events. AOC 607 has large PCE detections
in the shallow and intermediate groundwater around building 1189 and it is very
possible that cross contamination between samples as occurred. The detections for PCE
do not affect the results found in the site samples.

The detections of benzene, toluene, and xylene are all below their respective method
detection limits (MDLs) and cannot be verified as a true detection. The high detections
of acetonitrile (an Appendix IX compound) occurred in two field blanks collected in
11/96. Both blanks were from the same 5DG and no associated site samples had
detections of the compound.

The phthalate compounds detected in both field and method blanks are commonly
found in plastics found in disposable gloves and glassware. The phthalates that were



Responses to SCDHEC Comments (Eric Catheart)
Draft RCRA Facility Investigation, Zone F
Dated February 26, 1999

detected in blanks during water events were not detected in any site samples.
Phthalates were detected in the method blanks during soil events and not the field
blanks leading to the speculation that phthalate contamination is caused by the
laboratory.

CH2M-Jones Response Clarification: See document “Response to Reply to Comment
Responses”

SCDHEC Comment 2:

Thallium concentrations in wells 619001 and 619003 are .0034 mg/1 and .0066 mg/1,
respectively. The Maximum contaminant limit is .002 mg/1. The Department is aware
that the Navy is performing an overall base evaluation on the occurrence of Thallium
in groundwater.

EnSafe Response 2:

The final report will present and include the results of four quarters of groundwater
results in the final recommendations. The results of the basewide inorganics study
will be incorporated into this evaluation.

CH2M-Jones Response Clarification:

Thallium was detected within the first or second rounds only within some site wells,
generally at estimated concentrations near the instrument detection limit. Thallium was not
detected in subsequent sampling events. It is suspected that the reported detections are
within the range of analytical instrument noise and are not actual concentrations. Because
they are not reproducible and do not represent a contaminant, they are not considered COCs
at this site.
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SCDHEC (Johnny Tapia) Comments on The
Zone F Draft RCRA Facility Investigation Report
(dated 31 December 1998) NAVBASE Charleston

March 12, 1999

SCDHEC Comment 2:

Section 4.3. “Data Validation Reports” is an enumeration of the results and detections
of blank samples in soil and groundwater. These results should be interpreted in a
relevant and meaningful manner by describing if the blank detection means the
contaminant is present in the sample, is a product of cross-contamination, etc. This
would clarify the significance of the presence of certain contaminants in the samples
collected at each unit. As written, contributes minimum value for the review of the
document. Please revise this section.

EnSafe Response 2:

The Project Chemist will review and evaluate the data and compile the findings into
a memo for the Project Team’s review and approval. Please see response to E.
Cathcart Comment #1.

CH2M-Jones Response Clarification: No further clarification needed.

SCDHEC Comment 3:

Table 6.4 which calculates the Soil Screening Levels for the protection of groundwater
needs to revise and recalculate the values for Thallium and Benzo(a)pyrene. The MCL
values for the Target Leachate Concentration are not correct, therefore the calculated
SSL values need to be verified. Please correct and consider implications throughout the
report.

EnSafe Response 3:

The MCL value for benzo(a)pyrene in Table 6.4, used as the unadjusted target leachate
concentration, is shown incorrectly as 0.002 mg/L; it should be 0.0002 mg/L, and will be
corrected in the final report. The unadjusted target leachate concentration of 0.0005 mg/L
shown for thallium is actually the MCLG rather than thallium’s MCL of 0.002 (see column
heading in table), and is therefore more conservative (lower) than the MCL. The Soil
Screening Guidance: User’s Guide specifies the use of a nonzero MCLG, MCL, or HBL
(Equation 10, p. 29) to determine the target soil leachate concentration. In any event, neither
of the calculated SSLs from Table 6.4 was used in the Section 10 screening tables. Because
benzo(a)pyrene has an EPA-calculated SSL of 8 mg/kg (Soil Screening Guidance: Technical
Background Document, Appendix A), that value was used in the tables. The EPA-calculated
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value of 0.7 mg/kg for thallium would have been used in the screening tables, except that
thallium’s background reference value of 1.24 mg/kg for subsurface soil was higher, and was
therefore used instead. Sometime after the draft RFI report for Zone F was submitted,
SCDHEC requested that background reference values for inorganics not be used in place of
corresponding SSLs in the fate and transport screening tables when they exceed the SSLs.
Consequently, 0.7 mg/kg will be used as the SSL for thallium in the final RFI report.

CH2M-Jones Response Clarification: SSLs for both Thallium and Benzo(a)pyrene are
taken from the EPA Region III RBC charts, October, 2000 and adjusted for the site-specific
DAF. SSLs for most other detected inorganics are derived from site-specific SPLP
evaluations, using the MCL CH2M-Jones does not agree that background values that exceed
SSL values should not be considered in the assessment of COCs. Therefore, for thallium, if
background data indicate that background values exceed the SSL, these background data will
also be used as screening levels in assessing whether a chemical may be a COC.

SCDHEC Comment 4:

The second paragraph of page 6.16 needs to be revised for the statements made about
the use of the highest of background values (upper or lower soil) used as the screening
alternative to SSLs. The same approach is mentioned for groundwater where the
greater of shallow or deep background concentrations is used as an screening
alternative to the tap water RBCs. Using this approach defeats the purpose of collecting
two set of samples (upper and lower) to determine background reference
concentrations and is not a conservative screening process. In addition, the same
paragraph states that this approach is proposed based only on assumptions. The
Screening process should continue as previously approved. Please revise this
paragraph and consider implications throughout the report.

EnSafe Response 4:

Contaminant transport from soil to groundwater involves infiltration of rainwater
into the soil followed by percolation downward through surface soil and subsurface
soil {the vadose, or unsaturated zone), through the water table into the saturated zone
(the unconfined aquifer). Each molecule of water is exposed to contaminants in both
surface and subsurface soil as it moves downward to the aquifer. Because the
migrating soil water is also exposed to background concentrations of soil constituents
at each level, the only relevant background concentration for making comparisons
to contaminant concentrations is the greater of the surface soil or subsurface soil
values. Collecting background soil samples at both depths is necessary because most
human health risk assessment applications require comparisons to background for
surface soil only. Because of SCDHEC’s request (see Response 3 above) that
background values not be used in place of SSLs, however, this is a moot point.

As stated in the paragraph in question on page 6.16, the lithology of the surficial
aquifer in Zone F is complex. Given the uncertainty about the interconnectedness
of the portions of the aquifer encountered in each well, groundwater results from
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each depth (shallow or deep) will be screened only against background reference
values from the corresponding depth for the final report.

CH2M-Jones Response Clarification: See document “Response to Reply to Comment
Responses” for revised Ensafe response.

SCDHEC Comment 5:

Please clarify in the text that according to EPA’s latest guidance on dioxins the 1,000
ng/Kg (as 2,3,7,8-TCDD TEQs) is based on a residential cleanup level with a risk level
of 1E-4. Please clarify also that this cleanup level is being used as a screening number
due to the complex and time-consuming calculations involved with risk presented by
dioxins. For instance page 7.7 needs this clarification. Please correct accordingly.

EnSafe Response 5:
The above clarifications will be made in the revised report with one exception. The
1,000 ng/kg PRG for 2,3,7,8-TCDD TEQs is based on an industrial scenario and a
target risk of 1E-04.

CH2M-Jones Response Clarification: Dioxin detections in soil duplicate samples from
AOC 619 were at least 3 orders of magnitude lower than the 1,000 ng/kg TEQ PRG quoted,
and therefore were not considered of concern at the site.

SCDHEC Comment 6:

Page 7.10, “Summary of COPCs” paragraph makes the statement that “If no
groundwater impacts were identified, the current soil concentrations were considered
sufficiently protective of the underlying aquifer”. The Department does not necessarily
agree with this statement. Other factors as age of the unit, age of spills, type of
contaminants present, barriers present (asphalt, concrete, etc.) would influence the
presence of contaminants in groundwater. Please modify this statement and consider
this factor when making this statement in reference to a specific unit.

EnSafe Response 6:
The factors mentioned above will be considered when evaluating soil’s potential
impact to the groundwater.

CH2M-Jones Response Clarification: See document “Response to Reply to Comment
Responses” for revised Ensafe response.

SCDHEC Comment 7:

It may be appropriate to determine a background reference concentration, at Zone F
soil and groundwater, for chemicals considered essential nutrients specially for iron.
This natural nutrient has been detected at higher concentrations than usual throughout



Responses to SCDHEC Comments (Johnny Tapia)
Draft RCRA Facility Investigation, Zone F
Dated March 12, 1999

this zone and may be of concern. An evaluation can not be properly done at this time
without having an appropriate background concentration and it has been dismissed
many times without further consideration. This should be corrected in the final RFI
report.

EnSafe Response 7: Printouts of iron detections in both soil and groundwater exhibit
smooth distributions with one high anomalous concentration in each case. Iron in
soil samples appears to correlate closely with aluminum, indicating that high
concentrations of both metals are related to high percentages of clay in the sample.
Scatterplotis of iron vs. aluminum would help confirm this interpretation, and would
also make it possible to identify individual samples with genuinely anomalous high
iron concentrations.

Agreed, a background concentration should be developed for iron. Since iron is an
essential nutrient, there is no clear guidance for iron risk assessment for human
health and therefore no clear risk based remedial alternatives to the background
concentration. For sites with iron reported at concentrations above the background
reference concentration it is highly recommended that the Project Team develop a
framework for managing such sites. However, it will be necessary to do so with a
minimum of risk based decision making tools.

CH2M-Jones Response Clarification: Background concentrations for iron are identified
from grid samples from combined Zones F and G. The following concentrations will be used
for screening:

Iron in Grid Samples — Zones F and G combined

Media No.of | Units Min Detect | Max Detect | 2 x Mean
Samples

Shallow Groundwater 21 ug/L 2000 62,300 48,370

Deep Groundwater 20 ug/L 38 18,300 12,679

Surface Soil 15 Mg/Kg | 3570 32,700 26,896

Subsurface Soil 13 Mg/Kg 3110 58,100 31,289

SCDHEC Comment 8:

This comment is applicable to all units in Zone F. The Risk uncertainty section
generally summarizes all detections and explain contributing or mitigating factors to
be considered when reaching a decision on the fate of the unit. Since groundwater
contamination is assessed based mainly on the first quarter of groundwater sampling,
mitigating or contributing factors, such as results of subsequent rounds of groundwater
sampling that confirm or refute possible contamination, should be acknowledged.
Also, new contaminants detected should be mentioned. Please review the report.



Responses to SCDHEC Comments (Johniy Tapia)
Draft RCRA Facility Investigation, Zone F
Dated March 12, 1999

EnSafe Response 8:
The Navy agrees and will evaluate all available data for incorporation into the final
report.

SCDHEC Comment 9:

The SSL values used in table 10.1.3 for the comparison to lower soil samples detections,
need to be revised for the implications that comment #3 may have, and also other
values that do not seem to agree with the SSLs calculated on table 6.4. Please revise.

EnSafe Response 9;
The Navy concurs and will make the necessary changes.

SCDHEC Comment 10:

There are two defined areas where subsurface samples were not collected. These areas
are: One encompassing soil samples 6195B0011 and 619SB008. The other area
encompasses soil borings 5, 6, 2, and 7 for AOC 619. Nearby detections of contaminants
suggest that the extent has not been defined for VOCs, metals and SVOCs. Detections
of VOCs and BEQs seem to coincide. The extent of this contamination should be
defined.

EnSafe Response 10:

Subsurface soil samples were not collected from these locations due to a shallow
watertable. A comparison of the elevated soil constitents (benzo(a)pyrene, benzene
and chromium) to analytes detected in shallow groundwater from nearby monitoring
wells illustrates that these analytes have not impacted groundwater quality. Based
on these results, the Navy feels it would not be necessary to collect these saturated
samples.

CH2M-}Jones Response Clarification: See document “Response to Reply to Comment
Responses” for revised Ensafe response.

Note: Zone F Draft RFI Report comments by Susan Byrd/SCDHEC and responses are
presented in document “Response to Reply to Comment Responses”
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